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Abstract 

This  study  was  the  direct  result  of  customer  dissatisfaction  due  to  problems 
associated  with  access  into  Bayne- Jones  Army  Community  Hospital  (BJACH).  On  a 
recent  Military  Health  Service  System  Performance  Report  Card,  BJACH  received 
satisfaction  rates  of  only  thirty-two  percent  and  thirty-seven  percent  for  “satisfaction  with 
access”  and  “percent  meeting  appointment  waiting  standards  ”  respectively.  Therefore, 
the  terminal  objective  of  this  study  was  to  ascertain  the  most  suitable  staff  mix  in  the 
BJACH  Family  Practice  Clinic  in  order  to  enhance  patient  satisfaction  by  increasing  their 
access  to  care.  This  determination  was  made  by  developing,  running,  and  analyzing  a 
number  of  separate  animated  simulation  models  using  MedModel®  Simulation  Software. 
The  first  model  used  the  current,  or  status  quo,  staff  levels.  It  was  run  with  eight 
providers  with  two  exam  rooms  each  and  a  nursing  staff  of  nine.  The  second  model,  the 
TDA  model,  was  based  on  BJACH’s  current  TDA  authorized  staff.  This  model  was 
comprised  of  six  providers  with  two  rooms  each  and  eight  nursing  staff  members.  The 
final  models  used  alternate  staff  numbers  and  examination  room  assignments.  The  best  of 
the  alternate  models  was  Alternate  Model  D.  This  model  consisted  of  seven  providers 
assigned  two  or  three  rooms  each  and  ten  nursing  staff.  After  the  simulations  were 
completed,  the  derived  data  was  placed  in  a  decision  matrix  and  analyzed.  Upon 
completion  of  the  analysis,  it  was  determined  that  the  greatest  patient  access  to  the 
BJACH  family  practice  providers  was  experienced  with  the  staff  levels  and  configuration 
defined  in  Alternate  Model  D.  For  this  reason,  it  was  recommended  for  implementation. 
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Introduction 


More  than  twenty  years  ago,  Fuchs  described  three  major  dilemmas  facing  the 
American  healthcare  system:  “high  and  rapidly  rising  costs,  inequalities  and  difficulties 
in  access,  and  large  disparities  in  health  levels”  (1974).  These  issues,  along  with  a 
renewed  concern  for  quality  of  care  and  a  great  dissatisfaction  among  tax  payers  about 
the  escalating  federal  debt,  have  brought  healthcare  matters  to  the  forefront  of  national 
politics  (Cooper  1995).  This  is  not  surprising  when  one  considers  healthcare  accounts  for 
more  than  eleven  percent  of  the  entire  U.S.  gross  national  product  (James  1996). 
Consequently,  “major  employers  are  demanding  lower  cost  health  benefit  options,  cost- 
containment  efforts,  and  measurable  indicators  of  quality  and  value”  (Masters  1993). 
Again,  this  is  not  alarming  when  one  considers  the  following  example:  “Chrysler  Motor 
Corporation  estimates  that  workers’  healthcare  benefits  add  more  than  $600  to  the  price 
of  every  American-made  car.  By  contrast,  Japanese  cars  are  manufactured  with  less  than 
$300  in  healthcare  overhead”  (James  1996).  In  1997,  the  Department  of  Defense  (DoD) 
healthcare  system  operates  115  hospitals  and  471  climes.  These  are  staffed  by 
.approximately  147  thousand  military  and  civilian  personnel.  Their  annual  budget  is 
about  $10  billion  (U.S.  Congress  1997),  which  accounts  for  six  percent  of  the  DoD 
budget  (GAO  1997).  Due  to  these  substantial  figures,  the  DoD  healthcare  system  has 
been  charged  with  a  task  similar  to  that  of  civilian  industry.  As  a  result,  the  DoD 


healthcare  system  is  implementing  managed  care  as  a  remedy  for  the  current  healthcare 
crisis. 

Through  health  promotion,  capitated  budgets,  and  tight  control  and  review  of 
utilization,  managed  care  decreases  spending  on  healthcare  (Kongstvedt  1995).  Some 
experts  dispute  this  reputed  savings,  however,  because  they  believe  the  limited  data  and 
short  duration  of  studies  have  skewed  the  results  (Pelligrino  1994,  Cooper  1995). 
Nevertheless,  managed  care  appears  to  meet  national  and  military  healthcare  goals. 

There  are,  however,  other  problems  associated  with  managed  care  which  require 
resolution. 

A  number  of  experts  continue  to  ask  whether  managed  care  organizations  can 
maintain  the  standard  of  care  and  increase  access  while  cutting  costs  (Pelligrino  1994, 
Cooper  1995).  Many  are  also  concerned  about  the  effect  managed  care  has  had  on  the 
sacred  patient-physician  relationship  (Cooper  1995,  Fielding  1995).  Can  patients  still 
trust  their  physicians  to  act  in  a  purely  ethical  manner  and  treat  them  to  the  best  of  their 
abilities  without  regard  to  cost?  Are  physicians  still  the  healthcare  advocate  for  patients, 
or  do  they  now  merely  answer  to  their  financial  masters,  managed  care  organizations? 
What  about  autonomy,  beneficence,  nonmaleficence,  and  justice?  Is  the  Hippocratic 
Oath  a  relic  of  the  past?  These  questions  bring  up  some  interesting  issues  which  have  yet 
to  be  fully  addressed.  As  military  hospitals  move  further  into  the  managed  care 
environment,  leaders  must  be  keenly  aware  of  these  important  issues. 
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Bayne- Jones  Army  Community  Hospital  (BJACH),  a  member  of  the  Great  Plains 
Regional  Medical  Command  (GPRMC)  and  TRICARE  Region  VI  (TRICARE 
Southwest),  is  a  small,  fifty-eight  bed  (Butler  1996)  military  medical  treatment  facility 
nestled  in  the  pine  forests  of  Central  Louisiana.  The  hospital’s  mission  statements  is: 

“We  provide  the  best  to  the  United  States  soldier,  the  Fort  Polk  community  and  Joint 
Readiness  Training  Center  (JRTC)  by  delivering  quality,  accessible,  patient  oriented 
health  care,  while  maintaining  our  preparedness  to  support  the  Army  mission” 

(MEDDAC  Regulation  10-1  1995).  This  mission  is  accomplished  through  the  dedicated 
service  of  approximately  190  military  and  450  civilian  employees  (BJACH  Personnel 
Division  1996).  In  fiscal  year  1996  (FY96),  the  hospital  provided  healthcare  services  to 
an  estimated  3 1,950  beneficiaries  with  a  budget  of  $32.5  million.  Beneficiaries  seen  at 
BJACH  are  mainly  active  duty  service  members  and  their  families  who  are  associated 
with  the  major  units  at  Fort  Polk.  These  units  include  the  2d  Armored  Cavalry  Regiment, 
the  Operations  Group,  the  Warrior  Brigade,  and  the  United  States  Army  Medical 
Department  Activity  (USAMEDDAC)  -  Fort  Polk.  Another  large  group  of  beneficiaries 
includes  retirees  and  their  family  members.  In  total,  these  customers  made  roughly 
291,850  clinic  visits  and  occupied  9,214  bed  days,  with  an  average  length  of  stay  of  2.2 
days  (BJACH  Resource  Management  Division  1997). 

Primary  care  for  beneficiaries  at  Fort  Polk  is  administered  through  BJACH’ s 
primary  care  clinics  which  include  family  practice  (FP),  internal  medicine,  and  pediatrics. 
Specialty  care  available  at  BJACH  includes  obstetrics  /  gynecology,  orthopedics,  physical 
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therapy,  occupational  therapy,  otolaryngology,  podiatry,  ophthalmology  and  optometry, 
dermatology,  preventive  medicine,  psychiatry  and  psychology,  social  work  services, 
dietary  care,  and  general  surgery.  Ancillary  support  is  provided  by  the  radiology 
department,  the  laboratory,  and  the  pharmacy.  These  services  are  fully  supported  by  the 
clinical  support  division,  the  resource  management  division,  the  logistics  division,  the 
patient  administration  division,  the  personnel  division,  and  the  plans,  training, 
mobilization  and  security  division.  Since  this  study  focuses  on  the  FP  clinic,  it  will  be 
reviewed  in  detail. 


The  family  practice  clinic  at  Bayne- Jones  Army  Community  hospital  has  as  its 
mission: 


To  provide  accessible,  quality  and  customer  oriented  health  care  to  all 
assigned  beneficiaries.  To  educate  our  beneficiaries  in  health  care  and 
policies  of  Family  Practice.  To  provide  opportunities  for  continuing 
education  of  all  staff  members.  To  support  the  mission  of  our  facility  by 
complying  with  all  guidelines  set  forth  (MEDDAC  Regulation  10-1  1995). 


The  vision  for  the  family  practice  clinic  is  as  follows: 


It  is  the  philosophy  of  the  Family  Practice  staff  that  the  health  care  needs 
of  all  beneficiaries  will  be  met  in  an  effective  and  efficient  manner.  We, 
as  a  staff,  will  employ  all  means  possible  to  have  a  positive  impact  on  each 
beneficiary  visit  (MEDDAC  Regulation  10-1  1995). 


The  FP  clinic  is  located  on  the  second  floor  of  the  main  hospital  building.  It  has 
an  estimated  twenty-three  thousand  square  feet  of  floor  space  which  accommodates  seven 
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screening  rooms,  thirty-four  examination  rooms,  twenty  provider  offices,  six  nursing 
stations,  a  classroom,  a  break  area,  a  procedure  room,  a  number  of  administrative  offices 
and  storage  areas,  and  waiting  areas  large  enough  to  seat  a  total  of  126  patients.  See 
Annex  A  for  an  annotated  diagram. 

The  clinic  staff  authorized  by  the  table  of  distribution  and  allowance  (TDA)  (i.e., 
the  personnel  and  equipment  authorization  document  used  for  fixed  medical  treatment 
facilities)  is  ten  physicians,  two  physician  assistants,  eight  nurses,  nine  nursing  assistants, 
seventeen  medical  clerks,  one  secretary,  three  non-commissioned  officers  (NCOs),  and 
one  administrative  assistant  (USAMEDDAC  1996).  The  current  staff  comprises  fourteen 
physicians,  one  nurse  practitioner,  two  physician  assistants,  eight  nurses,  eleven  nursing 
assistants,  twelve  medical  clerks,  one  secretary,  one  non-commissioned  officer  in  charge 
(NCOIC),  and  one  administrative  assistant  (Abbott  1996).  The  staff  normally  works  an 
eight  hour  shift  on  each  week  day.  This  time  period  allows  each  physician  to  have  a  basic 
appointment  template  (i.e.,  patient  appointment  schedule)  which  allows  for  twenty-one 
appointments  per  day.  The  appointments  are  fifteen,  thirty,  and  forty  minutes  in  duration 
according  to  type  (e.g.,  initial  appointment,  well-woman  appointment,  well-baby 
appointment,  physical  examination,  or  follow-up  appointment).  There  is  also  a  night 
clinic  which  is  staffed  by  at  least  one  physician  and  one  nurse  from  five  o’clock  in  the 
afternoon  until  seven  o’clock  in  the  evening.  Individual  FP  physicians  also  perform  on- 
call  duties  approximately  three  times  per  month.  In  addition,  the  clinic  supports  the 
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emergency  room  roughly  ten  days  per  month.  Furthermore,  the  FP  clinic  provides  one 
physician  on  a  daily  basis  to  support  the  troop  medical  clinic  (TMC)  (Abbott  1997). 

The  FP  physicians  are  paired  to  form  teams  which  have  TRICARE  prime  patients 
impaneled  to  them.  These  panels  range  in  capacity  (i.e.,  the  maximum  number  of 
TRICARE  Prime  patients  a  team  is  capable  of  providing  care  for)  from  a  low  of  1,150 
patients  per  team  to  a  high  of  1,852.  The  difference  in  panel  size  is  due  to  factors 
including  leadership  duties,  additional  duties,  and  provider  experience.  These  figures  are 
extremely  low  when  one  considers  the  Office  of  the  Surgeon  General  (OTSG) 
recommends  one  primary  care  provider  (PCP)  per  1,000  to  1,250  enrolled  beneficiaries 
(Ledlow  1996).  Currently,  there  are  seven  panels  with  a  capacity  of  1 1, 987 
beneficiaries,  and  total  enrollment  of  approximately  9,048  (BJACH  Clinical  Support 
Division  1996).  The  FP  panels  are  illustrated  at  figure  1. 


j 

I 


Figure  1.  Family  Practice  Patient  Panels 
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Non-TRICARE  Prime  patients  are  not  enrolled  in  panels,  but  are  allowed  access 
when  space  is  available.  According  to  a  DoD  Health  Affairs  policy  memorandum  to  the 
services,  priority  for  patient  access  is,  in  order:  active  duty  service  members;  enrolled 
active  duty  family  members;  enrolled  retirees,  survivors,  and  their  authorized  family 
members;  active  duty  family  members  not  enrolled;  and,  last,  all  others  who  are  not 
enrolled  in  TRICARE  Prime  (Joseph  1 997). 

Conditions  Which  Prompted  the  Study 

Bayne- Jones  Army  Community  Hospital,  like  most  managed  care  organizations, 
continues  struggling  with  the  “iron  triangle”  of  the  healthcare  industry:  quality,  access, 
and  cost. 


QUALITY 


Figure  2.  The  Iron  Triangle  of  Healthcare 
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“[The  iron  triangle]  label  derives  from  difficulties  in  achieving  simultaneous 
improvements  in  quality,  efficiency,  and  access,  thereby  forcing  tradeoffs  between 
different  sides  of  the  triangle”  (Bums  1995).  As  a  matter  of  fact,  this  study  is  the  direct 
result  of  customer  dissatisfaction  due  to  problems  associated  with  access  into  Bayne- 
Jones  Army  Community  Hospital  and  long  waiting  periods  once  inside.  On  a  recent 
Military  Health  Service  System  Performance  Report  Card,  BJACH  received  satisfaction 
rates  of  only  thirty -two  percent  and  thirty-seven  percent  for  “satisfaction  with  access  and 
“percent  meeting  appointment  waiting  standards,”  respectively.  The  goals  in  these  areas 
are  ninety-five  percent  and  ninety-eight  percent  (Department  of  Defense  -  Health  Affairs 
1997).  Moreover,  this  problem  can  be  confirmed  locally  on  a  more  personal  basis 
because  on  a  daily  basis,  whether  at  the  hospital  or  at  home,  employees  of  the  hospital, 
including  the  author,  are  deluged  with  questions  about  why  patients  are  having  difficulty 
getting  appointments  and  why  the  waits  are  so  long.  Customer  dissatisfaction  in  these 
areas  is  quite  apparent.  This  study  seeks  to  find  the  answers  to  these  frustrating 
questions. 

A  secondary  reason  for  the  study  is  the  cost  of  healthcare  continues  to  rise  and 
military  medical  treatment  facility  budgets  continue  to  plummet.  Hopefully,  as  a  result  of 
this  study,  cost  savings  may  be  realized  through  increased  efficiency  due  to  appropriate 
staff  mix.  This  cost  savings  may  then  be  added  to  resources  available  to  pay  for  the  direct 
care  of  patients. 
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Lastly,  upon  completion  of  this  simulation  project,  the  model  may  be  manipulated 
in  out  years  to  compensate  for  changes  over  time.  In  this  way,  the  leadership  may 
continue  to  examine  methods  for  optimizing  staff  levels  within  the  clinic.  Likewise,  this 
model  may  serve  as  a  basis  for  modeling  other  clinics  within  Bayne-Jones  Army 
Community  Hospital.  In  this  way,  the  entire  hospital  may  benefit  in  the  future  from  what 
is  now  a  site  specific  project. 


9 


Statement  of  the  Problem 


Bayne-Jones  Army  Community  Hospital  is  experiencing  a  high  level  of  customer 
dissatisfaction  due  to  problems  associated  with  access  into  the  family  practice  clinic  and 
long  waiting  periods  once  inside.  Furthermore,  the  Assistant  Secretary  of  Defense  for 
Health  Affairs,  his  principle  deputy,  and  the  three  Surgeons  General  have  emphasized  the 
DoD  overall  satisfaction  rate  of  about  sixty  percent  is  not  good  enough  and  must  be 
brought  to  ninety-five  percent  or  better  (Tomich  1997).  Moreover,  on  a  too  frequent 
basis,  employees  of  the  hospital  are  inundated  with  protests  and  negative  remarks  about 
obstacles  in  getting  appointments  and  long  waits  once  in  the  clinic.  Customer 
dissatisfaction  in  these  areas  is  in  great  need  of  attention  and  must  be  addressed  before 
patients  decide  to  use  their  option  of  acquiring  a  primary  care  manager  (PCM)  outside 
BJACH.  The  Air  Force  Surgeon  General,  Lieutenant  General  Charles  Roadman  may 
have  said  it  best  when  he  stated,  “We  need  a  system  so  good  that  no  one  would  dream  of 
leaving  it”  (Tomich  1997). 

The  terminal  objective  of  this  study  is  to  ascertain  a  staff  mix  in  the  BJACH  FP 
clinic  which  enhances  patient  satisfaction  by  increasing  their  access  to  healthcare 
providers.  This  determination  will  be  made  by  developing  and  analyzing  at  least  three 
separate  simulation  models.  The  first  will  use  the  current  staff  levels  and  will  be  called 
the  status  quo  model.  The  second  model  will  be  the  TDA  model,  and  it  will  be  based  on 
BJACH’ s  current  TDA  authorized  staff.  The  final  model,  or  models  if  necessary,  will  use 
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alternate  staff  numbers  and  examination  room  assignments.  These  models  will  model 
one  half  of  the  family  practice  clinic  since  it  consists  of  two  sides,  Clinic  A  and  Clinic  B, 
which  are  nearly  identical.  For  a  complete  annotated  diagram  of  the  clinic,  see  Annex  A. 
Next,  the  models  will  be  run  for  a  fitting  duration,  and  then  the  statistical  results  of  each 
model  will  be  compared.  Finally,  the  staff  mix  which  demonstrates  the  best  access  and 
other  desirable  attributes  will  be  recommended. 

Literature  Review 

This  study  uses  animated  simulation  modeling  to  help  answer  questions 
concerning  the  BJACH  FP  clinic,  therefore  it  is  prudent  to  examine  literature  on  the 
subject.  “No  one  is  certain  when  the  first  model  was  developed,  but  the  principle  of  using 
symbolic  representations  to  better  understand  the  interactions  of  various  parts  of  a  system 
is  probably  as  old  as  the  scientific  method”  (Harrell  1996). 

Commonly  cited  early  modeling  techniques  included  the  queuing  theory. 

“Queuing  theory  dates  back  to  the  work  of  A.  K.  Erlang  in  1908;  in  Erlang’s  and 
subsequent  work  up  to  approximately  1945,  its  applications  were  restricted  mainly  to 
telephone  systems”  (Gupta,  Zorenda,  and  Kramer  1971).  Since  that  time,  however,  the 
theory  has  been  applied  to  a  variety  of  other  areas,  including  the  healthcare  industry. 
“Welch  and  Bailey  pioneered  its  use  in  the  health  field  in  evaluating  appointment  systems 
for  an  outpatient  department,  and  the  study  of  scheduling  systems  remained  its  main 
application  in  the  health  field  until  Hausmann  took  a  different  perspective  in  using  it  to 
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establish  an  index  of  quality  of  care  based  on  waiting  times  for  service”  (Gupta,  Zorenda, 
and  Kramer  1971).  These  studies  were  breakthroughs  in  their  time  and  warrant 
consideration  even  today. 

Other  modeling  techniques  have  been  used  in  the  healthcare  industry  as  well.  One 
such  model  was  developed  in  the  early  1960s  by  Balintfy.  In  his  model,  Baiintfy 
“attempted  to  develop  a  random  model  for  the  arrival  process  of  hospital  inpatients.  He 
based  the  model  on  an  examination  of  the  effects  of  disease  proneness,  contagion,  and 
time  on  the  risk  function  of  the  population  (Swartzman  1970).  Then,  a  decade  later, 
Rising  and  associates  performed  an  analysis  of  waiting  times  using  a  Monte  Carlo 
simulation  model.  Subsequently,  the  authors  developed  a  successful  appointment 
schedule  where  more  patients  were  appointed  and  seen  during  low  walk-in  periods.  In 
this  way,  the  providers  had  less  idle  time  and  more  patients  were  seen  (Rising,  Baron,  and 
Averill  1971).  Furthermore,  in  1977,  Clayden  developed  a  model  which  “predicts  the 
incidence  of  morbidity  and  mortality  in  a  specified  population  and  the  changes  in 
resource  use  over  a  period  of  years.  Thus  it  is  possible  to  see  the  long  term  effects  of 
changes  in  population  size  and  structure  alongside  the  effects  of  management  decisions 
on  the  use  of  health  resources”  (Clayden  1977).  Additionally,  in  1987  Wright  created  an 
advanced  model  in  order  to  determine  “simulated  patient  arrivals  to  assess  utilization  in 
specific  inpatient  and  outpatient  departments  within  a  hospital,”  which  was  a  follow-up  to 
Fetter  and  Thompson’s  1965  study  (Butler  and  others  1992).  These  studies,  too,  hold 
valuable  lessons  for  today’s  healthcare  manager. 
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A  more  recent  model  was  developed  in  1992  by  a  team  of  researchers  headed  by 
Butler.  Butler’s  model  was  developed  to  analyze  “the  complex  interations  comprising 
patient  placement  processes,  beginning  with  patient  arrival  and  continuing  through 
discharge.  The  model  reflects  current  and  potential  patient  assignment  policies  ...” 
(Reeves  1992).  This  analysis  was  performed  using  Simscript®  II.5  software  which 
allows  a  wide  variety  of  statistical  analysis,  but  does  not  have  an  animation  feature.  For 
this  reason,  although  Butler’s  model  performed  an  outstanding  service,  clients  who 
required  a  more  visual  solution  may  not  have  been  as  receptive  to  his  conclusions  and 
recommendations  had  animated  simulation  been  utilized. 

The  greatest  advances  in  modeling  have  occurred  in  the  last  couple  of  years  with 
the  tremendous  growth  and  proliferation  of  extremely  powerful,  yet  compact  computers. 
These  computers  have  allowed  users  to  take  the  next  step  in  modeling  systems  through 
more  sophisticated  simulation.  Simulation  is  defined  by  Harrell  as  “a  means  of 
experimenting  with  a  detailed  model  of  a  real  system  to  determine  how  the  system  will 
respond  to  changes  in  "structure,  environment  or  underlying  assumptions.”  Furthermore, 
the  author  states,  “A  well-constructed  model  will  generate  estimates  of  system 
performance  in  terms  of  throughput,  resource  utilization,  queue  requirements  and 
productions  times”  (1996).  Moreover,  simulation  can  help  account  for  variance. 
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In  “real  world”  systems,  many  things  do  not  happen  in  exactly  the  same 
way  each  time  they  occur.  Even  in  the  most  highly  automated  processes, 
the  impact  of  machine  down  times,  transporter  failures  and  other  less-than- 
ideal  situations  combine  to  create  an  environment  of  uncertainty.  Once 
human  factors  are  included,  of  course,  the  potential  for  variation  increases 
dramatically.  Simulation  is  unique  among  decision  tools  in  its  ability  to 
cope  with  these  variations  and  provide  estimates  of  their  influence  on  the 
performance  of  a  system  (Harrell  1996). 


Fortunately,  simulation  has  been  found  to  be  a  “useful  and  powerful  tool”  in 
evaluating  designs  in  the  healthcare  industry  (Law  and  Kelton  1991).  Asa  matter  of 
fact,  Arnold  Mahachek  of  The  Johns  Hopkins  Hospital  states,  “simulation  of  patient 
flow  is  a  remarkably  useful  tool.  With  today’s  software  for  personal  computers, 
simulation  is  no  longer  just  for  academics  and  consultants.  Senior  and  mid-level 
managers  should  actively  seek  out  simulation  as  a  problem-solving  technique”  (1992). 
Mahacheck  also  believes: 


Two  primary  reasons  for  using  simulation  are  credibility  and  chaos.  Every 
level  of  health-care  management  is  competing  fiercely  for  limited 
resources.  The  inherent  credibility  of  any  resource  request  is  becoming  a 
major  decision  parameter.  Simulations  boosts  credibility  by  its 
structurally  mandated  analysis  of  event  chronology,  volume,  mix,  and  staff 
size.  These  and  other  management  variables  in  patient  flow  environments 
exceed  the  capacity  of  one  person  to  control.  Simulation  is  a  practical  tool 
for  analyzing  such  a  chaotic  and  dynamic  terrain.  The  use  of  transient 
conditions  is  crucial  since  simulation  frequently  shows  that  policies  which 
are  statistically  rational  prove  to  be  dynamically  irrational  (1992). 

Keller  and  Harrell  concur  with  Mahacheck’s  assessment.  In  a  recent  article,  they 

state  one  of  the  most  difficult  problems  facing  healthcare  administrators  and  other 

analysts  is  “the  evaluation  and  analysis  of  just  exactly  what  occurs  in  the  healthcare 
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process.”  Keller  and  Harrell  explain  simulation  modeling  further  by  stating,  “This 
means,  where  delays  and  bottlenecks  occur,  what’s  efficient  and  what’s  not  and  what  the 
overall  effect  may  be  of  adopting  different  patient  management  models”(1996).  In  effect, 
a  simulation  model  is  a  detailed  scale  model  of  a  system  which  closely  imitates  events 
and  actions  which  occur  within  a  system.  The  simulation  performs  these  episodes  in  a 
very  compressed  time,  which  allows  a  model  to  emulate  the  long-term  behavior  of  a 
system  in  a  short  time  (Levy,  Watford,  and  Owen  1989).  Moreover,  Keller  and  Harrell 
say  another  primary  reason  for  using  simulation  is  “. . .  because  there  are  just  too  many 
interrelated  and  highly  varied  steps  involved  in  any  given  healthcare  process  scenario  to 
watch  them  all”  (1996). 

No  known  previous  attempts  have  been  made  to  model  any  clinics,  functions,  or 
processes  at  Bayne-Jones  Army  Community  Hospital;  however,  there  have  been  a 
number  of  studies  performed  to  determine  appropriate  physician  specialty  mix  (Cote 
1992),  most  efficient  organization  (MEO)  (Tuell  III  1994),  and  physician  productivity 
(Tanner  1995). 

In  Cote’s  study,  the  purpose  of  the  investigation  was  “to  determine  a  physician 
staff  mix  which  will  meet  the  needs  of  the  Bayne-Jones  Community  Hospital  catchment 
area  population  following  the  down  sizing  of  Fort  Polk”  (Cote  1992).  This  analysis  was 
performed  when  it  was  announced  the  post  would  experience  a  one  third  reduction  in 
forces  over  a  two  year  period  due  to  base  realignment  and  closure  (BRAC)  initiatives 
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mandated  by  congress.  Having  seen  previous  BRAC  endeavors,  the  command 
determined  the  requirement  to  reduce  the  post’s  force  structure  would  lead  to  a  decline  in 
hospital  beneficiaries;  therefore,  it  was  essential  to  plan  for  the  eventual  decline  in 
hospital  staff  as  well.  In  planning  for  this  cutback,  it  was  also  imperative  to  decide  which 
medical  specialties  would  absorb  the  reductions.  The  appropriate  staff  mix  was 
eventually  determined  using  a  two-phased  approach.  Phase  one  settled  upon  a  general 
specialty  staff  mix  using  the  results  of  the  Medical  Corps  Optimization  Study  (James  and 
Williams  1990).  Phase  two  then  tailored  the  physician  mix  specifically  for  the  Fort  Polk 
beneficiary  population.  Finally,  Cote  recommended  the  adjusted  staff  mix  derived  from 
his  study  as  a  solution  to  the  problem.  This  recommendation  included  a  necessity  for 
eighteen  family  practice  physicians  (Cote  1992). 

In  1994,  the  Army  Health  Services  Command  (HSC)  performed  an  on-site 
manpower  staffing  assessment  at  BJACH.  The  study’s  purpose  was  to  determine  “most 
efficient  organization  (MEO)  estimates  reflecting  the  optimum  staffing  needed  to  perform 
the  most  recent  fiscal  year  workload  available.”  In  this  case,  the  most  recent  figures 
available  were  from  the  military  expense  and  performance  reporting  system  (MEPRS) 
codes  for  fiscal  year  1992.  Although  the  study  was  conducted  during  the  draw  down,  the 
data  used  in  the  study  was  collected  prior  to  the  down  sizing  of  Fort  Polk.  Consequently, 
the  study  recognized  “[t]he  departure  of  military  units  from  Fort  Polk  caused  a  dramatic 
decrease  in  reported  workload  for  several  areas.”  Therefore,  an  adjustment  for  the 
projected  decreased  beneficiary  population  was  integrated.  Finally,  a  recommendation 


16 


for  a  distribution  of  employees  by  category  (e.g.,  provider,  direct  care  professional, 
nurses,  direct-care  paraprofessionals,  and  clinical  /  administrative  support  personnel)  was 
made.  In  conjunction  with  these  suggestions,  the  proposal  established  “benchmark 
manpower  requirements  to  assist  [the  hospital]  in  accomplishing  [its]  business  plan  and  in 
managing  . . .  alternative  sources  of  labor.”  Furthermore,  the  study  stressed,  “The 
indicated  manpower  estimates  represent  the  minimum  essential  number  of  manpower 
requirements  necessary  for  each  specialty  or  work  center  for  the  specified  workload  . . . 
not  staff  ceilings.”  In  conclusion,  the  MEO  suggested  the  following  breakout  of 
personnel  by  work  category  for  the  FP  clinic:  10.5  providers,  1.0  direct-care 
professionals  (i.e.,  physician  assistants  and  nurse  practitioners),  2.6  registered  nurses, 

16.7  direct-care  paraprofessionals  (i.e.,  licensed  practical  nurses  and  nursing  assistants), 
and  10.1  clinical  /  administrative  support  personnel  (Tuell  III  1994). 

Tanner’s  study  sought  to  “determine  productivity  measures  for  family  practice 
physicians  within  the  context  of  delivering  care  ...  at  Bayne-Jones  Army  Community 
Hospital . . .”  He  proposed  to  develop  these  measures  using  three  approaches.  The  first 
approach  consisted  of  a  physician  time  study.  In  the  time  study,  the  author  found 
“individual  family  practice  physicians  may  devote  between  97  to  104  hours  per  month  to 
appointed  patient  care.”  Tanner  further  states,  “The  time  study  revealed  significant 
differences  between  the  amount  of  patient  care  hours  military  physicians  may  provide 
compared  to  their  civilian  counterparts.  This  may  be  due  to  the  specific  duties  required 
by  military  service.”  On  the  other  hand,  the  author  also  found  family  practice  physicians 
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at  BJACH  fall  well  below  the  established  U.S.  Army  Medical  Command’s  (MEDCOM) 
benchmarks  for  weekly,  monthly  and  yearly  time  (measured  in  hours)  spent  in  the  clinic 
seeing  patients.  These  figures  are  presented  at  Table  1 . 


Time  Period 

MEDCOM 

Benchmarks 

BJACH 

Historical 

Weekly 

32.2 

22.5 

Monthly 

128.8 

97.4 

Annual 

1546.2 

1168.8 

Table  1.  MEDCOM  Clinic  Time  Benchmark  Comparison 


The  second  measure  Tanner  utilized  was  an  analysis  of  auxiliary  personnel 
working  in  the  family  practice  clinic.  In  this  portion  of  his  study  he  found  the  use  of 
auxiliary  personnel  can  have  a  substantial  and  positive  impact  on  the  average  physician’s 
productivity.”  He  notes,  however,  “Reinhardt  found  that  the  marginal  product  of 
auxiliary  input  to  physician  productivity  levels  reaches  zero  at  a  level  of  between  5.0  and 
5.5  aides  per  physician.” 

The  final  measure  Tanner  employed  was  a  comparison  of  productivity  between 
organizations.  In  this  measure,  the  author  discovered  that  while  BJACH  FP  physicians 
cared  for  2.9  patients  per  hour,  which  is  below  the  MEDCOM  benchmark  of  3.3,  they 
actually  saw  more  patients  than  the  vast  majority  of  like  civilian  organizations  which 
were  studied.  However,  he  also  found,  at  that  particular  time,  the  ratio  of  auxiliary 
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support  personnel  (not  including  administrative  support)  to  physicians  was  1 .9  to  1 .  This 
ratio  was  slightly  above  the  MEDCOM  benchmark  of  1.86  to  1.  Including  all  auxiliary 
staff,  the  ratio  was  found  to  be  3.9  to  1.  Tanner  concluded  this  ratio  indicated  the  clinic 
was  “overstaffed”  (Tanner  1995). 

A  recent  simulation  project  conducted  in  a  DoD  medical  facility  was  performed 
by  Ledlow  at  the  Army  hospital  located  in  Heidelberg,  Germany.  The  purpose  of 
Ledlow’s  research  effort  was  to  “determine  optimal  provider  staffing  and  process 
configuration.”  This  task  was  accomplished  using  MedModel®  healthcare  simulation 
software.  For  the  project,  the  author  created  three  separate  models:  a  status  quo  model,  a 
physician-only  model,  and  a  combination  (physicians  and  extenders)  model.  The  status 
quo  model  was  based  on  the  following:  there  are  six  family  practice  providers  available 
(five  military  and  one  civilian)  with  an  average  availability  rate  of  seventy  percent,  each 
provider  utilizes  one  examination  room,  providers  care  for  between  twenty-three  and 
twenty-five  patients  a  day,  and  the  beneficiaries’  mean  clinic  use  rate  is  4.7  visits  per 
enrollee  per  year  accounting  for  48,372  annual  clinic  visits.  The  two  alternative  models 
were  based  on  the  status  quo  model  with  specific  changes  made  to  support  the  study’s 
objectives.  The  status  quo  model  was  quickly  disqualified  because  it  could  not 
accommodate  the  necessary  beneficiary  population.  The  other  two  models  sufficiently 
supported  the  adjusted  beneficiary  utilization  figures  (48,372  for  the  physician  model  and 
51,033  for  the  combination  model  due  to  a  twelve  percent  margin  for  internal  referrals 
from  extenders),  but  required  change  because  waiting  times  were  excessive.  The 
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modifications  incorporated  into  Ledlow’s  revised  simulation  included  two  examination 


rooms  per  provider  and  screening  performed  in  the  examination  room  rather  than  in  a 
separate  screening  room.  With  these  revisions,  the  simulation  demonstrated  both  models 
could  adequately  sustain  the  hospital’s  mission  with  the  criterion  illustrated  in  table  2. 


Resource  /  Process 

Physician  Model 

Combination  Model 

Quantity  of  Physicians 

8 

5 

Quantity  of  Extenders 

0 

4 

Annual  Cost  (Providers) 

$777,688 

$742,059 

Annual  Cost  (per  Enrollee) 

$75.55 

$72.09 

Table  2.  Initial  Comparison  of  Ledlow’s  Models 


However,  after  the  changes  to  the  simulation,  Ledlow  found  significant  differences 
between  the  models  in  other  areas.  These  areas  included:  annual  capacity,  total  patient 
wait  time,  total  time  patients  spent  in  the  clinic,  and  provider  utilization  rates.  These 
differences  are  shown  in  table  3. 


Process  /  Capacity 

Physician  Model 

Combination  Model 

Annual  OPV  Capacity 

48,383 

(48,372  required) 

50,347 

(51,033  required) 

Total  Patient  Wait 

19.28  minutes 

7.88  minutes 

Provider  Service  Time 

16.88  minutes 

16.89  minutes 

Total  Patient  Time 

40.82  minutes 

29.66  minutes 

Provider  Utilization 

72.01% 

66.41% 

Table  3.  Second- Comparison  of  Ledlow’s  Models 
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The  author  concluded  his  study  with  a  decision  matrix  which  compared  the  alternative 
models.  After  discussing  the  viability  of  the  models  with  hospital  leadership  and 
analyzing  the  information  summarized  in  the  decision  matrix,  Ledlow  made  a 
determination  that  the  physician  model  best  met  the  needs  of  the  facility  and  its 
beneficiary  population  (Ledlow  1996). 

A  similar  study  was  performed  by  Levy,  Watford,  and  Owen  in  1989.  The  intent 
of  this  investigation  was  to  develop  a  model  which  demonstrated  how  two  separate 
outpatient  clinics  from  different  locations  could  be  consolidated  in  order  to  decrease 
patient  confusion,  streamline  patient  flow,  and  strengthen  economies  of  scale.  The 
authors  performed  their  simulation  using  SIMAN®  simulation  language  after  an  initial 
analysis  of  outpatient  volumes  and  arrival  patterns  at  both  the  clinics.  Subsequently,  they 
created  a  “comprehensive  model  of  the  outpatient  process  through  registration,  holding, 
and  specific  outpatient  services”  (Levy,  Watford,  and  Owen  1989). 

Although  these  studies  were  successful,  none  is  based  on  the  most  current  data  or 
the  present  configuration  of  Bayne-Jones  Army  Community  Hospital.  Nevertheless,  each 
provides  valuable  insight  into  possible  methodologies  for  addressing  Bayne-Jones  Army 
Community  Hospital’s  current  access  problem.  Moreover,  some  of  the  studies  provide 
data  which  may  be  used  as  benchmarks  or  comparison  tools.  Table  4  shows 
recommended  staffing  levels  from  a  number  of  these  different  studies. 
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Current 

TDA 

Cote 

MEO 

Providers 

17 

12 

18 

12 

Nursing 

19 

17 

— 

19 

Clerks 

12 

17 

— 

10 

Table  4.  Comparison  of  Staffing  Recommendations  from  Literature 


Purpose 

The  purpose  of  this  study  is  to  find  a  staff  mix  for  the  FP  clinic  which  provides 
the  greatest  patient  access  to  healthcare  providers.  To  aid  in  making  this  judgment,  the 
following  hypotheses  will  be  examined  using  the  statistical  data  derived  from  examining 
the  three  simulation  models. 

Hypotheses 

MODEL  1 :  Status  Quo  Model. 

H0:  The  status  quo  model  (current  staff  mix)  allows  for  the  greatest  access  to  family 

practice  providers  by  patients. 

Ha:  The  status  quo  model  does  not  allow  for  the  greatest  access. 

MODEL  2:  TDA  Model. 

H0:  The  TDA  model  allows  for  the  greatest  access  to  family  practice  providers  by 

patients. 

H  •  The  TDA  model  does  not  allow  for  the  greatest  access. 

a 
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MODEL  3:  Alternate  Model. 

H0:  An  alternative  model  allows  for  the  greatest  access  to  family  practice  providers  by 

patients. 

H  ■  An  alternative  model  does  not  allow  for  the  greatest  access. 

Variables 

The  following  variables  will  be  utilized  to  test  the  hypotheses: 

Dependent  variable:  .  number  of  patients  provided  direct  care  (i.e.,  access)  (y). 

Independent  variables:  number  of  physicians,  physician  assistants,  and  nurse 

practitioners  providing  direct  care  (x^, 
number  of  registered  nurses,  licensed  practical  nurses,  and 
nursing  assistants  assisting  providers  (x2),  and 
number  of  medical  clerks  (x3). 

The  functional  relationships  of  the  variables  may  be  defined  as  follows: 

y  =  /(x,+x2  +x3) 


Objectives 

The  objectives  of  this  study  are  defined  as  follows: 

1 .  Terminal  Objective:  Determine  what  staff  mix  allows  for  the  greatest  patient  access  to 
healthcare  providers. 

2.  Enabling  Objectives: 

a.  Research  the  literature  for  similar  and  /  or  pertinent  books  and  articles. 

b.  Collect  family  practice  outpatient  visit  data. 

c.  Collect  inter-arrival  and  service  time  data. 

d.  Perform  a  functional  analysis  of  the  family  practice  clinic. 
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e.  Develop  a  conceptual  model  of  the  clinic. 

f.  Design,  build,  run,  and  debug  an  initial  simulation  model  of  the  clinic. 

g.  Prepare  and  run  the  primary  simulation  models. 

h.  Analyze  the  data  derived  from  the  simulation  models. 

i.  Create  a  decision  matrix  to  compare  the  statistical  results. 
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Methods  and  Procedures 


Prior  to  developing  the  simulation  model,  it  was  necessary  to  collect  pertinent 
data.  This  data  included  family  practice  clinic  outpatient  visits,  inter-amval  times,  and  a 
variety  of  service  time  data.  Data  was  collected  by  the  means  described  below. 

The  actual  number  of  daily  family  practice  visits  (i.e.,  the  number  of  patients  who 
received  direct  care  from  a  provider)  was  derived  by  performing  an  analysis  of  outpatient 
visit  (OPV)  data  provided  by  the  FP  clinic  administrator.  It  was  prudent  to  use  this 
manually  tabulated  data  to  enhance  validity  and  reliability  of  the  study  because  available 
figures  from  the  composite  healthcare  system  (CHCS)  and  the  military  expense  planning 
and  reporting  system  (MEPRS),  which  have  input  from  a  variety  of  sources,  both  include 
counts  for  patients  not  actually  seen  by  a  provider  (e.g.,  prescription  refills  and  telephone 
consults).  In  addition,  the  ambulatory  data  system  (ADS)  is  not  fully  implemented  and 
all  patient  visit  are  not  yet  accounted  for.  Needless  to  say,  data  from  each  of  these 
sources  is  quite  divergent.  The  hand  tabulated  data,  on  the  other  hand,  was  collected  by 
FP  clerks,  under  the  strict  supervision  of  the  FP  clinic  administrator  and  the  lead  medical 
clerk,  over  a  seven  month  period  as  patients  were  logged  in  for  appointments.  This  data, 
which  only  includes  patients  who  received  direct  care  from  a  provider,  was  then 
personally  compiled  by  the  family  practice  clinic  administrator  (Abbott  1996).  For  this 
study,  the  raw  data  was  placed  in  a  spreadsheet  and  a  mean,  median,  minimum, 
maximum,  mode,  and  standard  deviation  were  calculated.  Table  5  displays  the  raw  FP 
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OPV  data  to  include:  total  patient  count  per  month,  total  whole  days  worked  by 
physicians  per  month,  and  mean  number  of  patients  seen  per  provider  per  day  for  the 
month.  Figures  for  September  were  not  available.  For  the  complete  data  set  see  Annex  A. 


Total  Patient 
Encounters  per 
Month 
(A) 

Total  Days 
Worked  by 
Providers  i 

(B) 

Mean  #  of  Patient 
Encounters  per 
Provider  per  Day 
(A/B) 

May  1996 

3262 

138.50 

23.55 

June  1996 

2935 

146.25 

20.07 

July  1996 

3491 

191.00 

18.28 

August  1996 

3482 

190.50 

18.28 

October  1996 

3797 

221.50 

17.14 

November  1996 

2640 

150.00 

17.60 

Table  5.  Raw  Family  Practice  Outpatient  Visit  Data 


It  is  interesting  to  note  that,  in  most  cases,  as  the  number  of  days  worked  by  providers 
increased,  the  mean  number  of  patients  seen  per  provider  each  day  declined.  This  finding 
clearly  warrants  further  consideration,  but  is  outside  the  scope  of  this  study. 

Table  6  depicts  descriptive  statistics  derived' from  the  analysis  of  the  raw  data 
from  the  table  above.  It  includes  the  mean,  median,  minimum,  maximum,  mode,  and 
standard  deviation  for  patient  count  and  days  worked  by  providers.  It  also  shows  the 
mean  and  standard  deviation  for  number  of  patients  seen  per  provider  per  day. 
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Patient  Count 

Days  Worked  by 
Providers 

Patients/Provider/ 

Day 

Mean 

3267.83 

172.96 

18.89 

Std  Deviation 

419.68 

32.92 

— 

Median 

3372.00 

170.25 

— 

Minimum 

2640.00 

138.50 

— 

Maximum 

3797.00 

221.50 

— 

Mode 

none 

none 

— 

Table  6.  Descriptive  Statistics  for  Raw  Family  Practice  Outpatient  Visit  Data 


The  inter-arrival  times  and  service  time  data  were  derived  using  on-site  collection 
methods  over  a  period  of  days,  and  at  different  times  of  the  day.  As  patients  (n  —  120) 
entered  the  clinic  they  were  asked  to  record  specific  times  in  their  appointment  processes 
on  a  researcher-provided  data  collection  document.  These  times  included:  time  of  arrival 
at  reception,  length  of  time  at  reception,  appointment  time,  time  called  to  screening  room, 
length  of  time  in  screening  room,  time  called  to  the  examining  room,  time  seen  by  a  - 
provider,  and  time  released  by  the  provider.  A  copy  of  the  data  collection  form  is  at 
Annex  A.  Prior  to  collecting  this  data,  however,  the  patient  flow  within  the  family 
practice  clinic  was  analyzed. 

Typically,  patients  present  to  the  reception  desk  prior  to  their  appointed  times. 

The  queue  length  at  reception  varies  depending  on  the  availability  of  one  of  the  two 
clerks  to  service  each  patient.  Once  at  the  head  of  the  line,  the  patient  sees  the  next 
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available  clerk.  After  completing  the  reception  process,  the  patient  is  directed  to  have  a 
seat  in  the  waiting  area.  During  this  first  waiting  period,  patients  linger  until  they  are 
called  for  screening.  The  screening  process  takes  place  in  a  screening  room  allocated  one 
per  hallway,  and  customarily  includes  weighing,  blood  pressure  and  temperature  checks, 
and  allergy  screening.  Upon  completion  of  screening,  patients  are  asked  to  return  to  the 
waiting  room  until  they  are  called  to  go  to  an  examination  room.  Once  called  to  an 
examination  room,  the  patient  is  required  to  wait  until  their  provider  arrives.  Once  the 
provider  arrives,  the  patient  is  examined.  Finally,  once  patients  are  released  by  the 
provider,  they  are  free  to  depart  the  family  practice  clinic  area.  Figure  4  illustrates  patient 
flow  within  the  clinic. 


PATIENT  ENTERS  FAMILY  PRACTICE  CLINIC 


►/screening 
ROOM 

V 


rrm 

00000  0 


CLINIC  HALLWAYS 


Figure  4.  FP  Clinic  Patient  Flow  Diagram 

After  gathering  inter-arrival  and  service  data,  and  placing  it  in  a  spreadsheet,  the  amount 
of  time  spent  performing  specific  tasks  was  derived  by  subtracting  one  time  from  another. 
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Next,  a  mean,  median,  minimum,  maximum,  mode,  and  standard  deviation  of  the 
resulting  times  were  calculated.  For  complete  inter-amval  and  service  time  data  see 
Annex  A.  Table  7  displays  descriptive  statistics  derived  from  analyzing  the  patient  inter¬ 
arrival  and  service  time  data. 


Early 

Arrival 

Wait  for 
Screen 

Wait  for 
Exam  Room 

Wait  in  Exam 
Room 

Time  with 
Provider 

Total  Time 
in  Clinic 

Mean 

00:19:25 

00:09:49 

00:06:42 

00:11:39 

00:14:52 

00:50:00 

Std  Dev 

00:15:18 

00:09:30 

00:15:33 

00:13:19 

00:11:00 

00:25:00 

Median 

00:16:00 

00:08:01 

00:00:47 

00:07:00 

00:10:00 

~ 

Minimum 

! 

00:00:04 

00:00:01 

00:00:00 

00:00:00 

“ 

Maximum 

- 

01:08:06 

01:40:28 

01:21:00 

01:03:00 

- 

Mode 

00:10:00 

00:08:04 

00:00:39 

00:00:00 

00:10:00 

“ 

Note:  All  times  are  in  hh:mm:ss  format. 
*  2.5%  of  patients  observed  were  late. 


Table  7.  Family  Practice  Patient  Inter-arrival  and  Service  Time  Data 

After  completing  this  essential  data  collection  and  analysis,  a  conceptual  model 
was  designed.  Upon  satisfactory  conclusion  of  this  step,  a  rudimentary  family  practice 
clinic  model  was  designed  using  MedModel®  healthcare  simulation  software  from 
ProModel  Corporation.  ProModel  describes  this  software  as: 

...  a  powerful,  Windows  based  simulation  tool  for  simulating  and 
analyzing  healthcare  systems  of  all  types  and  sizes.  MedModel  provides 
the  perfect  combination  of  ease-of-use  and  complete  flexibility  and  power 
for  modeling  nearly  any  situation,  and  its  realistic  animation  capabilities 
make  the  simulation  come  to  life  (1996). 

Furthermore,  the  software  manufacturer  states: 
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MedModel  provides  engineers  and  managers  the  opportunity  to  test  new 
ideas  for  system  design  or  improvement  before  committing  the  time  and 
resources  necessary  to  build  or  alter  the  actual  system.  MedModel  focuses 
on  issues  such  as  resource  utilization,  system  capacity,  and  capability.  By 
modeling  the  important  elements  of  a  health  care  system,  you  can 
experiment  with  different  operating  strategies  and  designs  to  achieve  the 
best  results  (1996). 


The  procedures  involved  in  setting  up  the  simulation  were  numerous.  The  first 
task  was  converting  a  computer  aided  drawing  (CAD)  of  the  entire  family  practice  clinic 
into  an  appropriate  background  for  the  model.  Next,  the  clinic  pathways  (i.e.,  routes  used 
by  entities  and  resources  throughout  the  clinic  drawing)  and  other  needed  locations  were 
created.  Following  this  effort,  entities  (i.e.,  patients)  were  defined.  Afterwards,  the 
resources  (i.e.,  the  providers,  nurses,  nursing  assistants,  and  clerks)  were  positioned,  and 
assigned  shifts,  breaks,  and  locations  to  search  for  work.  Subsequently,  operation  logic 
and  routing  for  entities  was  developed.  Finally,  start  and  stop  parameters  were  set.  Once 
this  basic  model  was  constructed,  it  was  run  with  a  limited  patient  flow,  and  subsequently 
debugged.  Afterwards,  the  first  complete  model  (status  quo  model)  was  built  using 
current  staff  numbers  and  current  patient  arrival  figures.  Once  the  model  was  verified, 
validated,  and  credible,  it  was  run  for  a  period  of  five  days  with  twelve  replications.  This 
run  period  accounts  for  twelve  weeks,  or  one  quarter  of  a  year.  Next,  die  statistical 
results  were  analyzed.  The  second  model,  the  TDA  model,  was  then  constructed  and  run 
using  the  same  steps  as  the  initial  model.  Identical  statistics  were  tallied  and  analyzed  for 
the  second  model.  Last,  an  alternate  model  was  developed  and  run,  and  the  statistics 
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were  examined.  The  results  of  these  simulations  may  be  viewed  at  Annex  B.  It  was  then 
determined  that  further  study  was  needed  because  the  79  patient  arrivals  did  not  fully  test 
the  system.  Consequently,  patient  numbers  were  increased  to  fully  tax  the  system.  In 
addition,  several  different  alternate  models  were  created.  These  models  were 
manipulated  until  a  mix  was  found  which  allowed  for  greatest  number  of  patients  while 
maintaining  a  satisfactory  patient  waiting  time.  The  statistics  from  the  models  were  then 
compared.  The  text  printout  of  these  models  may  be  examined  at  Annex  C.  Statistical 
results  are  located  at  Annex  D. 

Limitations 

These  simulations  were  limited  in  scope  due  to  the  dynamic  and  chaotic 
environment  Bayne-Jones  Army  Community  Hospital  is  currently  experiencing  (c.g., 
severe  budget  cuts,  ambitious  re-engineering  efforts,  preparation  for  a  Joint  Commission 
on  Accreditation  of  Healthcare  Organizations  (JCAHO)  survey,  and  massive  personnel 
turnover).  Secondly,  the  hospital,  like  all  other  DoD  healthcare  facilities,  is  experiencing 
an  inability  to  make  sweeping  changes  due  to  congressional  directives  mandating  current 
civilian  end  strength.  These  hindrances  make  it  nearly  impossible  to  model  the  clinic’s 
functions  precisely;  however,  they  have  not  precluded  proactive  efforts  to  become  a  more 
patient-focused,  quality  driven  organization  which  strives  to  increase  access  and  “delight” 
our  customers.  In  addition,  since  time  available  to  model  the  clinic  is  constrained,  the 
level  of  detail  in  the  simulation  is  limited.  Specifically,  systems  and  processes  both 
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inside  (e.g.,  phone  clerks,  records  retrieval)  and  outside  the  FP  clinic  (e.g.,  pharmacy, 
laboratory,  radiology)  are  not  included  in  the  model.  The  simulations  also  do  not  take 
into  account  daytime  emergencies  or  other  contingencies  that  may  detract  from  normal 
operation  of  the  clinic.  Given  an  unrestricted  amount  of  time,  the  intricacy  incorporated 
into  the  model  could  be  much  greater.  Furthermore,  in  the  simulation,  patients  are 
considered  only  in  terms  of  service  times  regardless  of  the  acuity  of  their  illness. 
Similarly,  patients  are  seen  on  a  first  come  -  first  served  basis  regardless  of  appointment 
time  or  enrollment  status.  All  of  these  factors  clearly  play  an  important  role  in  everyday 
operation  of  the  FP  clinic. 

Assumptions 

The  following  assumptions  are  necessary  in  order  to  properly  perform  this 
particular  study  of  the  BJACH  family  practice  clinic: 

1 .  The  current  configuration  of  the  clinic  in  regard  to  space  utilization  and  room 
arrangement  is  satisfactory  as  is,  and  should  not  be  changed  to  enhance  efficiency. 

2.  Due  to  the  lack  of  moral  hazard,  the  number  of  patients  seeking  access  to 
healthcare  in  the  family  practice  clinic  is  now  and  will  remain  consistently  greater  than 
capacity  of  patient  appointments  (i.e.,  supply  will  never  meet  demand). 
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3.  The  time  available  to  provide  care  is  relatively  constant  due  to  resource 
restraints  (i.e.,  neither  enough  funds  nor  personnel  are  available  to  increase  the  amount  of 
available  appointments). 

4.  Collected  data  is  representative  of  year-round  clinic  practice. 

5.  Appointed  and  walk-in  patients  interact  within  the  system  in  a  similar  manner. 

6.  The  current  supply  system  and  ancillary  service  support  are  adequate 
(Historically,  supply  limitations  have  not  adversely  affected  the  provision  of  care  to 
patients.  Ancillary  support  is  not  modeled  in  this  study). 

7.  For  the  purpose  of  this  model,  all  providers  are  capable  of  caring  for 
approximately  the  same  number  of  patients  as  their  peers  on  a  daily  basis  without  regard 
to  experience  level,  leadership  duties,  or  additional  duties.  Although  TRICARE  Prime 
panels  are  based  on  these  individual  provider  factors,  this  model  is  founded  on  the 
average  provider’s  productivity  capability. 

Reliability  and  Validity 

Reliability  and  validity  of  this  study  are  dependent  upon  the  accuracy  of  the 
collected  data  and  the  level  of  detail  of  the  simulation  model.  In  the  first  instance,  the 
data  was  collected  in  the  most  reliable  method  possible,  direct  observation.  The 
acquisition  of  OPV  data  was  directly  supervised  by  the  FP  clinic  administrator,  and 
numerous  inter-arrival  time  data  collection  sheets  were  spot  checked  and  validated  by  the 


33 


author.  Furthermore,  the  compilation  of  observations  occurred  over  extended  periods 
(i.e.,  seven  months  for  OPV  data  and  about  one  month  for  inter-amval  times).  In 
addition,  the  data  was  gathered  on  each  day  of  the  work  week  (i.e.,  Monday  through 
Friday)  and  at  different  times  of  the  day  (i.e.,  approximately  half  were  collected  during 
morning  clinic  hours,  and  half  were  collected  during  afternoon  clinic  hours).  Moreover, 
the  data  is  considered  by  the  FP  clinic  administrator  and  the  FP  clinic  nursing  supervisor 
to  be  representative  of  the  what  actually  occurs  in  the  FP  clinic.  Models  must  also  obtain 
face  validity  by  verifying  that  they  resemble  what  was  intended  (ProModel  Corporation 
1996).  In  consultation  with  the  FP  clinic  administrator,  it  was  determined  that  this  model 
does  resemble  the  operation  of  the  FP  clinic  (i.e.,  the  appearance  of  the  animation  in  the 
model  is  like  the  actual  operation  of  the  clinic).  This  is  validated  further  by  the  fact  that 
the  mean  number  of  patients  currently  seen  in  the  FP  clinic  is  quite  similar  to  the  numbers 
derived  from  analyzing  the  status  quo  model.  In  addition,  the  actual  time  spent  in  the 
clinic  and  the  simulated  time  spent  in  the  clinic  per  visit  are  nearly  identical,  fifty  minutes 
and  fifty-three  minutes,  respectively.  Furthermore,  as  Law  and  Kelton  suggest  is 
necessary,  the  model  has  been  accepted  as  credible  by  the  administrators  most  closely 
associated  with  the  family  practice  clinic  (Law  and  Kelton  1991).  The  graphic  at  figure  3 
illustrates  the  validation,  verification,  and  credibility  process  Law  and  Kelton 
recommend,  which  was  used  in  developing  these  models. 


34 


VALIDATION  VERIFICATION 


SELL  RESULT 
TO  MANAGEMENT 


Figure  3.  Timing  and  Relationships  of  Validation,  Verification,  and  Establishing 

Credibility  (Law  and  Kelton  1991) 


Finally,  Lowery  stated  the  level  of  detail  may  be  determined  by  four  key  factors:  the  time 
requirements,  the  availability  of  data,  the  modeler’s  past  experience  with  similar  projects, 
and  knowledge  of  the  system  (1993).  In  all  areas  except  past  experience,  these  key 
factors  are  answered  in  a  satisfactory  manner  without  qualification. 


Ethical  Considerations 


In  order  to  determine  inter-arrival  times,  patients  were  asked  to  record  a  variety  of 
times  during  their  outpatient  clinic  visits  on  a  prepared  data  gathering  document.  Due  to 
patient  confidentiality  considerations,  patient  names,  social  security  numbers,  and 
medical  conditions  were  not  requested,  recorded,  nor  discussed.  In  addition,  no  attempt 


was  made  to  monitor  the  patients  during  their  visits,  except  during  the  screening  phase 
when  time  observations  were  collected.  This  “hands  off’  approach  was  utilized  to 
prohibit  impeding  patient  care  or  making  the  patients  or  providers  feel  uncomfortable. 
Furthermore,  no  individual  physician  productivity  data  or  patient  medical  condition  data 
was  reported  or  analyzed. 
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Conclusion 


In  this  section  of  the  paper,  results  of  the  simulations  are  described.  Afterwards,  a 
discussion  of  the  available  figures  is  presented.  Finally,  a  recommendation  is  made. 

Results 

The  first  simulation  was  initially  run  using  the  status  quo  (i.e.,  current  number  of 
patient  arrivals  and  current  staffing  level).  This  first  effort  both  validated  the  model  and 
proved  that  further  study  was  warranted.  This  model  was  run  with  eight  healthcare 
providers  using  two  exam  rooms  each  and  a  nursing  staff  of  nine.  Run  time  for  this,  and 
subsequent  models  with  a  like  number  of  patient  arrivals,  was  about  eleven  minutes  per 
replication.  With  twelve  replications,  a  total  run  time  of  2.2  hours  per  model  was 
experienced.  With  these  parameters,  the  clinic  was  capable  accommodating  390.08 
patients  per  week.  A  week  was  defined  as  approximately  eight  hours  a  day  for  five  days. 
Of  these  patients,  one  was  left  in  the  system.  Other  data  derived  from  the  model  showed 
patients  experienced  an  average  of  48.85  minutes  in  the  system,  which  includes  a  10.52 
minute  wait  for  resources  (i.e.,  provider,  nursing  staff,  screening  personnel,  or  clerk).  In 
addition,  the  status  quo  model  demonstrated  a  seven  to  ten  percent  utilization  rate  for 
examination  rooms.  Moreover,  utilization  of  resources  were  at  the  following  levels:  31- 
35%  for  providers,  17-45%  for  nursing  staff,  7-23%  for  clerks,  and  35-36%  for  screening 
staff. 
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The  TDA  model  was  comprised  of  six  providers  with  two  rooms  each  and  eight 
nursing  staff  members.  With  this  configuration,  the  model  was  capable  of  a  throughput 
of  391. 42  patients  per  week.  This  model  left  0.75  patients  in  the  system.  In  general,  the 
patients  experienced  a  total  of  45.99  minutes  in  the  clinic,  with  12.89  minutes  spent 
awaiting  resources.  Further,  with  this  configuration,  the  model  demonstrated  that 
utilization  would  follow  the  following  pattern:  1 1-14%  for  examination  rooms,  42-45% 
for  providers,  28-55%  for  nursing  staff,  7-23%  for  clerks,  and  around  40%  for  screening 
personnel. 

The  first  attempt  at  an  alternate  model  was  configured  with  six  providers  with 
three  rooms  each  and  nine  nursing  staff.  This  model  was  capable  of  providing  service  to 
approximately  400.92  patients,  with  0.50  patients  remaining  in  the  system.  In  addition, 
the  patients  experienced  a  total  time  in  the  clinic  of  about  46.34  minutes.  Of  this  time,  an 
average  of  13.78  minutes  was  spent  waiting  on  a  resource.  Furthermore,  this  model 
showed  an  examination  room  utilization  rate  of  8-10%,  provider  utilization  of  41-45%, 
nursing  utilization  of  28-44%,  clerk  utilization  of  15-24%,  and  screening  staff  utilization 
of  40-41%. 

After  a  thorough  analysis  of  the  data  from  these  three  models,  it  was  determined 
that  the  systems  were  not  adequately  tested  using  the  current  number  (i.e.,  79  per  day)  of 
patient  arrivals.  For  this  reason,  all  three  of  these  models  were  run  for  five  day  periods 
with  twelve  replications  each  using  the  following  patient  arrival  figures  per  day:  100, 
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120, 130, 140,  150,  175,  and  200.  In  each  case,  the  clinic  was  capable  of  handling  the 
vast  majority  of  the  patients;  however,  when  patient  numbers  exceeded  150  patients  per 
day,  the  total  time  in  the  clinic  and  the  total  wait  for  resources  became  excessive  (i.e., 
much  greater  than  thirty  minutes).  Therefore,  it  was  decided  that  further  analysis  would 
be  made  using  150  patient  arrivals  per  day.  Several  models  were  then  run  using  this 
number  of  arrivals. 

The  status  quo  model  was  the  first  model  run  with  150  patients  per  day.  The 
staffing  level  remained  eight  providers  and  nine  nursing  personnel.  The  results  of  this 
simulation  demonstrated  that  735.17  patient  could  be  serviced  in  one  week,  with  1.92 
patients  left  in  the  system.  These  patients  were  in  the  clinic  for  an  average  of  64.70 
minutes,  and  waited  on  resources  approximately  17.51  minutes.  The  utilization  figures 
included:  examination  room  utilization  of  17-24%,  provider  utilization  of  57-64%, 
nursing  staff  utilization  of  46-73%,  clerk  utilization  of  1 1-38%,  and  screening  personnel 
utilization  of  74-75%.  When  this  simulation  was  completed,  another  was  run  using  TDA 
personnel  numbers. 

The  TDA  model,  comprised  of  six  providers  with  two  rooms  each  and  8  nursing 
personnel,  was  run  for  the  same  period  (i.e.,  twelve  separate  iterations  of  a  one  week 
period).  During  this  simulation,  the  clinic  was  able  to  provide  service  to  735  patients 
with  6.42  remaining  in  the  system.  These  patients  experienced  about  1 10.39  total 
minutes  in  the  clinic.  Of  that  time,  approximately  33.91  minutes  was  spent  awaiting  a 


39 


resource.  Further,  with  this  configuration  the  following  utilization  figures  were  derived: 
exam  rooms  were  used  31-57%  of  the  time,  providers  were  utilized  71-85%  of  the  time, 
and  nursing  staff  were  used  64-86%  of  the  time.  Since  the  number  of  arrivals  remained 
constant  with  this  model,  the  clerks  and  screening  personnel  utilization  figures  remained 
steady  at  around  75%  and  19-38%,  respectively.  Having  completed  the  two  known 
models,  it  was  now  time  to  determine  what  staffing  mix  could  increase  access  for 
patients. 

The  first  alternate  model  tested  was  Alternate  Model  A.  This  model  was 
comprised  of  6  providers  with  three  rooms  each,  and  eleven  nursing  personnel.  With  this 
staff  configuration  about  745.41  patients  could  be  serviced  in  one  week,  with  5.17 
remaining  in  the  system.  In  addition,  this  model  demonstrated  patients  would  spend 
about  86.26  minutes  in  the  clinic  for  a  visit,  and  would  be  waiting  for  resources 
approximately  37.65  minutes.  Furthermore,  the  model  showed  exam  room  utilization  of 
about  26-41%,  provider  utilization  of  about  79-84%,  and  nursing  staff  utilization  of  30- 
58%.  Clerk  and  screening  personnel  utilization  remained  consistent  with  the  previous 
two  models.  Having  completed  Alternate  Model  A,  Alternate  Model  B  was  designed. 

In  Alternate  Model  B  there  were  six  providers  with  three  rooms  each  and  an 
additional  nurse,  for  a  total  of  twelve  nursing  personnel.  Surprisingly,  with  the  addition 
of  one  nurse,  the  total  patients  seen  dropped  to  about  725.25  per  week.  The  number  of 
patients  remaining  in  the  system  average  4.83  in  this  model,  and  patients  were  in  the 
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system  approximately  81.22  minutes.  During  their  time  in  the  clinic,  patients  were 
waiting  for  a  resource  to  become  available  approximately  34.38  minutes.  In  addition,  this 
model  demonstrated  an  examination  room  utilization  rate  of  25-37%,  provider  utilization 
of  75-81%,  and  nursing  staff  utilization  of  26-75%.  Again,  clerk  and  screening  personnel 
utilization  rates  remained  consistent  with  previously  run  models. 

After  Alternate  Model  B  was  completed,  Alternate  Model  C  was  designed.  This 
model  consisted  of  six  providers  with  three  rooms  each  and  eight  nursing  staff.  In 
comparison  to  the  TDA  model,  which  is  similar  except  for  one  less  examination  room  per 
provider,  the  model  demonstrated  that  approximately  736.58  patients  could  be  seen  in  an 
average  week,  with  about  8.08  being  left  in  the  system.  In  this  model  total  minutes  in  the 
system  increased  to  1 19.30  and  time  waiting  for  resources  became  on  average  55.67 
minutes.  In  addition,  Alternate  Model  C  showed  utilization  rates  of  32-59%,  69-87%, 
and  65-68%  for  examination  rooms,  providers,  and  nursing  staff,  respectively.  Again, 
utilization  figures  for  screening  personnel  and  clerks  remained  steady  at  about  75-76% 
and  19-29%,  respectively.  Having  completed  this  model,  Alternate  Model  D  was 
developed. 

Alternate  Model  D  consisted  of  seven  providers.  Of  these  providers,  four  were 
assigned  to  three  rooms  each  and  three  were  given  two  rooms  each.  The  nursing  staff  in 
Alternate  Model  D  was  set  at  ten  personnel.  With  this  configuration  748.42  patients  were 
able  to  be  seen  in  a  week,  with  approximately  4.17  remaining  in  the  system.  This  model 
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showed  that  patients  would  be  in  the  system  approximately  73.77  minutes  with  waits  for 
resources  hovering  around  27.58  minutes.  In  addition,  utilization  figures  showed  that 
examination  rooms  would  be  used  approximately  20-33%  of  the  time,  and  providers  and 
nurses  would  have  utilization  rates  of  about  61-78%  and  47-64%,  respectively.  Having 
completed  Alternate  Model  D,  it  was  now  time  to  design  and  run  the  seventh  and  final 
model. 

Alternate  Model  E  was  made  up  of  eight  providers  with  two  or  three  rooms  each, 
and  nine  nursing  personnel.  This  model  varies  from  the  status  quo  model  in  that  several 
providers  are  assigned  three  rooms  each  instead  of  all  providers  having  two  examination 
rooms  each.  This  model  demonstrated  an  average  of  738.67  patients  could  be  seen  with 
total  time  spent  in  the  clinic  remaining  around  67.35  minutes.  In  addition,  the  model 
showed  that  the  average  patient  would  spend  about  19.73  minutes  awaiting  a  resource, 
and  only  two  would  be  remaining  in  the  system  upon  shut  down.  Furthermore,  the  model 
demonstrated  the  following  utilization  rates:  16-26%  for  examination  rooms,  55-77%  for 
providers,  and  56-71%  for  nursing  personnel.  Again,  clerk  and  screening  personnel 
utilization  rates  remained  relatively  constant  at  19-38%  and  75%,  respectively. 

Having  completed  all  ten  models,  three  with  79  patient  arrivals  and  seven  models 
with  150  patient  arrivals,  it  was  an  appropriate  time  to  analyze  all  the  data.  This  task  was 
accomplished  using  basic  decision  matrices. 
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Discussion 


The  initial  analysis  consisted  of  comparing  the  three  models  with  79  patient 
arrivals.  This  was  accomplished  by  placing  the  pertinent  raw  data  from  each  of  the 
models  in  a  decision  matrix.  In  this  way,  the  data  could  be  closely  examined  in  a  single, 
simple  format.  Table  8  illustrates  this  data. 
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Table  8.  Raw  Data  From  Models  with  79  Patient  Arrivals 


The  next  step  in  analyzing  this  data  was  to  rank  and  weight  it.  The  data  was 
ranked  in  order,  one  to  three,  with  one  being  the  least  desirable  outcome  and  three  being 
the  most  desirable  score.  The  weighting  was  designed  to  give  access  (i.e.,  number  of 
patients  seen)  the  highest  weight.  This  factor  was  set  at  three.  Since  waiting  time  and 
total  time  in  the  clinic  are  important  patient  satisfaction  areas  (Dansky  and  Miles  1997), 
they  were  given  weights  of  two.  The  rest  of  the  factors,  although  important,  were  given  a 
weight  of  one.  These  weights  were  derived  by  querying  the  subject  matter  experts  in  the 
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FP  clinic,  the  managed  care  office,  and  the  quality  improvement  section.  These 
authorities  were  asked  to  rank  the  factors  from  most  important  to  least  important,  and 
then  give  each  a  weighted  value.  The  following  table  depicts  the  outcome  of  the  ranking 
and  weighting  of  data  from  the  three  models  with  79  patient  arrivals. 
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Table  9.  Ranked  and  Weighted  Data  for  Models  with  79  Patient  Arrivals 


From  the  total  numbers  derived  from  ranking  and  weighting  the  data  derived  from 
the  three  models,  one  may  conclude  that  the  TDA  Model  is  most  suited  to  increasing 
access  to  our  patients  and  providing  some  level  of  satisfaction.  On  the  other  hand,  one 
must  note  that  none  of  the  three  models  truly  taxed  the  models  in  that  each  had  additional 
untapped  capacity.  Therefore,  it  was  prudent  to  compare  the  simulation  models  which 
made  the  system  work  at  a  higher  tempo.  In  order  to  do  this,  the  data  derived  for  models 
with  150  patient  arrivals  was  placed  in  a  raw  data  matrix. 
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Table  10.  Raw  Data  from  Models  with  150  Patient  Arrivals 


The  raw  data  from  table  10  was  then  ranked  and  weighted.  The  rankings  were 
from  one  to  seven,  with  one  being  the  least  desirable  and  seven  being  the  most  desirable 
outcome.  The  weights  were  assigned  in  a  like  fashion  to  table  9.  The  number  of  patients 
seen  in  one  week’s  time  was  given  a  weight  of  three,  and  total  minutes  spent  in  the  clinic 
and  time  spent  awaiting  a  resource  were  both  given  a  weight  of  two.  The  remaining 
categories  were  given  a  weighted  value  of  one.  The  following  matrix  shows  the  results  of 
the  ranking  and  weighting. 
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Table  11.  Ranked  and  Weighted  Data  for  Models  with.  150  Patient  Arrivals 


As  demonstrated  by  the  decision  matrix  at  table  1 1 ,  a  number  of  the  models  have 
obvious  superior  characteristics.  The  models,  ranked  in  order  from  best  to  worst  are:  1) 
Alternate  Model  D,  2)  Alternate  Model  E,  3)  Status  Quo  Model,  4)  Alternate  Model  A,  5) 
TDA  Model,  6)  Alternate  Model  C,  and  7)  Alternate  Model  B.  The  exceptional  qualities 
of  the  highest  ranked  models  are  derived  from  appropriate  staff  levels,  which,  in  turn, 
contribute  greatly  to  access  of  the  clinic  by  patients.  For  this  reason  hypotheses  Model 


1:  Status  Quo  Model  and  Model  2:  TDA  Model  are  rejected.  Conversely,  the  study  fails 
to  reject  the  hypothesis  for  Model  3:  Alternate  Model. 

Recommendations 

As  mentioned  previously,  there  is  no  single  best  answer  to  most  questions.  That 
is  the  case  in  this  study,  too.  A  number  of  the  models  studied  in  this  paper  provide 
satisfactory  patient  access  to  BJACH  family  practice  providers.  The  superlative  one, 
however,  has  been  determined  to  be  Alternate  Model  D.  Therefore,  Alternate  Model  D  is 
recommended.  As  stated  earlier,  Alternate  Model  D  utilizes  seven  providers  with  two  or 
three  rooms  each  and  ten  nursing  staff  members.  Since  half  the  clinic  was  modeled,  the 
total  staff  level  recommended  for  the  family  practice  clinic  is  fourteen  providers  and 
twenty  nursing  personnel.  The  current  staff  is  comprised  of  seventeen  providers  and 
nineteen  nursing  personnel.  The  net  difference  is  fewer  providers  and  slightly  more 
nursing  staff  members.  This  difference  may  account  for  a  significant  savings  in 
personnel  costs  if  the  model  is  accepted.  In  addition,  Alternate  Model  D  allowed  the, 
most  access  to  patients,  as  well  as  shorter  total  times  in  the  clinic  and  less  time  waiting 
for  resources  than  most  of  the  other  models.  It  must  be  stressed  again,  however,  that  this 
recommendation  is  based  on  a  theoretical  patient  load  of  approximately  300  patients  per 
day  when  there  is  a  full  complement  of  staff.  With  current  staff  levels  the  clinic  is  only 
accommodating  about  160  patients  per  day.  A  full  appointment  template  has  357 
appointments  accessible  when  there  are  seventeen  providers  available  (17  providers  x  21 
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appointments  each  =  357  total  appointments  per  day).  Much  of  this  difference  may  be 
accounted  for  by  providers  having  additional  duties  (e.g.,  ER,  call,  TMC,  meetings), 
normal  leave,  emergencies,  temporary  duty,  training,  continuing  medical  education,  and 
other  normal  distractions.  Some  of  the  variance,  however,  is  not  accounted  for. 

Another  finding  from  this  study  is  that  the  current  system  is  capable  of  handling 
many  more  patients  than  it  is  currently.  This  conclusion  has  a  direct  correlation  with  the 
findings  in  Tanner’s  research.  It  is  therefore  recommended  that  further  study  and  analysis 
on  productivity  be  performed. 

Additionally,  it  is  recommended  that  the  findings  from  recent  research  by  Dansky 
and  Miles  (1997)  be  examined  closely  by  family  practice  clinic  personnel.  From  this 
research,  the  staff  may  find  ways  to  enhance  patient  satisfaction.  Specifically,  patients 
should  be  informed  of  the  amount  of  wait  to  expect,  and  notified  when  an  emergency  or 
other  complication  arises  which  may  make  their  wait  longer  than  at  first  expected.  In 
addition,  patients  should  be  provided  with  some  sort  of  entertainment.  Currently,  the 
hospital  provides  only  a  newscast  and  educational  materials.  To  increase  patient 
satisfaction,  it  may  be  prudent  to  provide  appropriate  reading  material,  alternate 
educational  programming,  and  children’s  books  and  other  entertainment  for  our  young 
customers. 

Although  these  recommendations  will  not  solve  all  of  our  access  or  satisfaction 
problems  in  the  family  practice  clinic,  they  will,  if  implemented,  improve  the  current 
system.  While  our  system  functions  as  it  is,  it  is  not  now,  and  never  will  be,  perfect. 
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However,  it  is  incumbent  upon  us,  the  staff  of  BJACH,  to  continue  to  seek  ways  to 
improve  the  way  we  provide  care  to  our  beneficiaries.  In  the  future  we  should  examine 
other  patient  satisfaction  areas  such  as  how  long  it  takes  patients  to  get  an  appointment, 
how  long  does  it  takes  to  get  through  on  a  phone  line,  and  does  the  patient  see  the 
assigned  primary  care  provider.  This  is  essential  because  we  exist  as  an  institution  to 
serve  our  beneficiaries.  Our  customers  have  earned  the  best  care  that  we  can  provide  them 
within  the  constraints  we  are  given.  In  addition,  the  staff  of  this  hospital  deserves  the 
best  support  from  each  other.  To  that  end,  we  must  work  as  a  team  to  grow  as  an 
institution.  If  we  practice  this  philosophy,  “We  provide  the  best ...”  will  no  longer  be  a 
mere  slogan.  It  will,  in  fact,  become  a  way  of  life. 
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Annex  A  Observed  and  Collected  Data 
A-3  Family  Practice  Outpatient  Visit  Data 


month 

#  pt  seen/  mo 

days  avail  in  mo 

pt  seen  /  day 

half  clinic 

daily  mean  for  half  clinic 

May-96 

3262 

23 

141.83 

70.91 

79.10 

Jun-96 

2935 

20 

146.75 

73.38 

Jul-96 

3491 

21 

166.24 

83.12 

Aug-96 

3482 

22 

158.27 

79.14 

Sep-96 

Not  Available 

Oct-96 

3797 

21 

180.81 

90.40 

Nov-96 

2640 

17 

155.29 

77.65 

A  Observed  and  Collected  Data  and  Other  Information 
Annotated  Diagram  of  the  Family  Practice  Clinic 


Aimex  A  Observed  and  Collected  Data  and  Other  Information 
A-2  Example  Data  Collection  Sheet 


we’re  doing.  Please  help  us  by  completing  the  form  below. 


?lease  fjg  in  the  blank  with  the  appropriate  answer. 


1 .  Today’s  date  is:  (day  month  year) - • 

My  appointment  time  is:  (time) - - - ' 

2.  I  arrived  at  the  family  practice  clinic  reception  desk  at: 

(time) _ _ _ - 

3. 1  departed  the  reception  desk  at:  (time) - - - - 

4.  1  was  called  for  screening  (temperature,  blood  pressure,  etc.)  at: 

(time) - - - - • 

5.  l  departed  the  screening  room  at:  (time) - —  * 

6.  |  was  called  to  an  examining  room  at:  (time) - - - - 

7.  1  was  seen  by  a  healthcare  provider  at.  (time) 

8. 1  was  released  by  the  provider  at.  (time) - - - 

9  piease  add  any  comments  on  the  back  of  the  form. 

Thank  you  for  your  patronage!  Have  a  nice  day! 


Annex  A  Observed  and  Collected  Data  and  Other  Information 
A-3  Family  Practice  Outpatient  Visit  Data 
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Annex  A  Observed  and  Collected  Data  and  Other  Information 
A-4  Family  Practice  Inter-arrival  and  Service  Time  Data 
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Annex  B  Text  and  Statistical  Printouts  of  Models  with  79  Patient  Arrivals 


Annex  B  Text  and  Statistical  Printouts  of  Models  with  79  Patient  Arrivals 
B-l  Status  Quo  Model 


******************************************************************************** 

* 

*  Formatted  Listing  of  Model:  * 

*  '  C\NEAL\GMP\GMPMEDMO\STAQUO.MOD  * 

*  '  * 
***+***+*********************************************:,I*************************!,! 

Time  Units:  Minutes 

Distance  Units:  Feet 

Initialization  Logic:  ACTIVATE  _hr_24clock0 


*******************^******** 
*  w  Locations 

**************************** 


Name 

Cap 

Units 

Stats 

Rules 

entrance 

inf 

1 

None 

Oldest, , 

departure 

inf 

1 

None 

Oldest, , 

reception 

2 

1 

Time  Series 

Oldest, , 

recption__q 

inf 

1 

Time  Series 

Oldest, , 

waiting,  rm 

64 

1 

Time  Series 

Oldest, , 

exam_a4  . 

1 

1 

Time  Series 

Oldest, , 

exam_al 

1 

1 

Time  Series 

Oldest, , 

exam_a6 

1 

1 

Time  Series 

Oldest, , 

exam_bl 

1 

1 

Time  Series 

Oldest, , 

exam  b3 

1 

1 

Time  Series 

Oldest, , 

exam_b4 

1 

1 

Time  Series 

Oldest, , 

exam_cl 

1 

1 

Time  Series 

Oldest, , 

exam_c4 

1 

1 

Time  Series 

Oldest, , 

exam_c2 

1 

1 

Time  Series 

Oldest, , 

screen_c 

1 

1 

Time  Series 

Oldest, , 

screenj) 

1 

1 

Time  Series 

Oldest, , 

screen  a 

1 

1 

Time  Series 

Oldest, , 

exam_a2 

1 

1 

Time  Series 

Oldest, , 

exam_a3 

1 

1 

Time  Series 

Oldest, , 

exam  b2 

1 

1 

Time  Series 

Oldest, , 

exam_b5 

1 

1 

Time  Series 

Oldest, , 

exam  b6 

1 

1 

Time  Series 

Oldest, , 

exam_c3 

1 

1 

Time  Series 

Oldest, , 

exam_c5 

1 

1 

Time  Series 

Oldest, , 

exam_c6 

1 

1 

Time  Series 

Oldest, , 

exam  a5 

1 

1 

Time  Series 

Oldest, , 

Annex  B  Text  and  Statistical  Printouts  of  Models  with  79  Patient  Arrivals 
B-l  Status  Quo  Model 


^*********^*^***************************************************************** 

*  Clock  downtimes  for  Locations  * 

******************************************************************************** 


Lee  Frequency  First  Time  Priority  Scheduled  Disable  Logic 


entrance  24hr  9hr  99  Yes  No  WAIT  10  HR 


******************************************************************************** 

*  Entities  * 

******************************************************************************** 


Name  Speed  (fjpm)  Stats 


patient  50  Time  Series 


******************************************************************************** 

*  Resources  * 

******************************************************************************** 

Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 


provider_al  1  By  Unit  Least  Used  Oldest  clinic jpath  Empty:  50  fpm 

Home:  off_al  Full:  50  fpm 
(Return) 

provider_a2  1  By  Unit  Closest  Oldest  clinic  jpath  Empty:  50  fpm 

-  Home:  off_a2  Full:  50  fpm 

(Return) 


provider_a3  1  By  Unit  Closest  Oldest  clinicjpath  Empty:  50  fpm 

Home:  off_a3  Full:  50  fpm 
(Return) 

provider_bl  1  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  off_bl  Full:  50  fpm 
(Return) 

provider_b2  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_b2  Full:  50  fpm 
(Return) 
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provider_b3  1 

By  Unit  Closest 

Oldest  clinic_path  Empty:  50  fpm 

Home:  off_b3  Full:  50  fpm 
(Return) 

provider_cl  1 

By  Unit  Closest 

Oldest  clinic_path  Empty:  50  fpm 

Home:  off_cl  Full:  50  fpm 
(Return) 

provider_c2  1 

By  Unit  Closest 

Oldest  clinic _path  Empty:  50  fpm 

Home:  off_c2  Full:  50  fpm 
(Return) 

screener_a  1 

By  Unit  Closest 

Oldest  clinicjrath  Empty:  50  fpm 

Home:  scr_a  Full:  50  fpm 
(Return) 

scree  ner_b  1 

By  Unit  Closest 

Oldest  clinic_path  Empty.  50  fpm 
Home:  scrjb  Full:  50 fpm 
(Return) 

screener_c  1 

By  Unit  Closest 

Oldest  clinicjrath  Empty  50  fpm 
Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  3 

By  Unit  Closest 

Oldest  clinicjrath  Empty:  50  fpm 

Home:  nurse_a  Full:  50  fpm 
(Return) 

nurse_b  3 

By  Unit  Closest 

Oldest  clinicjrath  Empty  50  fpm 

Home:nurse_b  Full:  50  fpm 
(Return) 

nursej:  3 

By  Unit  Closest 

Oldest  clinicjrath  Empty  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  2 

By  Unit  Closest 

Oldest  clinicjrath  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 
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■m,***^************************************************************************* 

Clock  downtimes  for  Resources 


Frequency  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provider_al 

24hr 

4hr 

provider_a2 

24hr 

4hr 

provider_a3 

24hr 

4hr 

provider_bl 

24hr 

4hr 

provider_b2 

24hr 

4hr 

providerJb3 

24hr 

4hr 

provide  r_cl 

24hr 

4hr 

provider_c2 

24hr 

4hr 

screener_a 

24hr 

-4hr 

screener_b 

24hr 

4hr 

screener_c 

24hr 

4hr 

nurse_a 

24hr 

4hr 

nursejb 

24hr 

4hr 

nurse_c 

24hr 

4hr 

clerk 

24hr 

4hr 

99 

Yes 

off  al 

99 

Yes 

off  a2 

99 

Yes 

off  a3 

99 

Yes 

off  bl 

99 

Yes 

off  b2 

99 

Yes 

off_b3 

99 

Yes 

off  cl 

99 

Yes 

off_c2 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

phone 

No  WATT  60  MIN 
No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 
No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 
No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 


******************************************************************************** 
*  Work  Searches  * 

******************************************************************************** 


Res 

Node 

Type 

provider_al 

N25 

Exclusive 

provider_a2 

N22 

Exclusive 

provider_a3 

N22 

Exclusive 

providerjDl 

N12 

Exclusive 

provider_b2 

N16 

Exclusive 

provider_b3 

N13 

Exclusive 

provider_cl 

N5 

Exclusive 

provider__c2 

N6 

Exclusive 

nurse_a 

N21 

Non-Exclusive 

nurse_b 

N12 

Non-Exclusive 

nurse  c 

N7 

Non-Exclusive 

Location  List 


exam_al,  exam_a2 
exam_a3,  exam_a4 
exam_a5,  exam_a6 
exam_bl,  exam_b2 
exam_b3,  exam_b6 
exam_b4,  exam_b5 
exam_cl,  exam_c3 
exam_c4,  exam_c5 

exam_al,  exam_a2,  exam_a3,  exam_a4,  exam_a5, 
exam_bl,  exam_b2,  exam_b3,  exam_b4,  exam_b5, 
exam_cl,  exam_c3,  exam_c4,  exam_c5 


exam_ 

exam 


Cf  SI 
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******************************************************************:*:,,******1,‘***** 
*  Processing  * 

♦♦♦♦♦♦it************************************************************************* 


Process 

Entity  Location  Operation 


Routing 

Blk  Output  Destination  Rule  Move  Logic 
1  patient  recption_q  FIRST  1  MOVE  ON  clinic_path 


patient  entrance 

patient  recption_q  1  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

j[  patient  waiting_rm  FIRST  1  MOVE  FOR  .2 


patient  waiting_nn  GRAPHIC  2 

IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 


1  patient  screen_a  RANDOM  1  graphic  1 

MOVE  WITH  screener_a 

patient  screen_b  RANDOM  graphic  1 

MOVE  WITH  screener_b 

patient  screen_c  RANDOM  graphic  1 


2  patient  exam_al 
patient  exam_bl 
patient  exam_cl 
patient  exam_a2 
patient  exam_b2 
patient  exam_a3 
patient  exam_b3 
patient  exam_c3 


MOVE  WITH  screener_c 

RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
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patient  exam_a4 
patient  exam_b4 
patient  exam_c4 
patient  exam_a5 
patient  exam_b5 
patient  exam_c5 
patient  exaxn_a6 
patient  exam_b6 

patient  screen_a  GRAPHIC  2 
wait  n(5.5,l-5,l) 

ascreened=l 
FREE  screener_a 


RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 


1  patient  waiting  rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


patient  screen_b  GRAPHIC  2 
wait  n(5.5,l-5,l) 

ascreened=l 

FREE  screener_b  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,l-5,l) 
ascreened=l 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 

patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_ai 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinic  path 
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patient  exam_a2  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_a 

.  JOINTLY  GET  provider jil  AND  nurse  ji 
wait  n(14.75,ll,I) 

FREE  provider_al 
graphic  1 

waitn(l,l,l)  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  chnic_path 

patient  exam_a3  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_a 

JOINTLY  GET  ptovider_a2  AND  nurse_a 
wait  n(14.75,10) 

FREE  provider_a2 
.  graphic  1 

wait  n(l,  1,1)  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  climc_path 


patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider^  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure 


FIRST  1  MOVE  ON  clinic jiath 


patient  exam_a5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider^  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a3 
graphic  1 

wait  n(l, 1,1)  €.  , 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  chmcjpath 
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patient  exam_a6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 

waitn(14.75,ll,l) 

FREE  provider_a3 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam_bl  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse Jb 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_bl 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_bl 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic__path 

patient  exam_b3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(  14. 75, 11,1) 

FREE  provider_b2 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 
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patient  exam_b4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nursej) 

JOINTLY  GET  provider J>3  AND  nursej) 
wait  n(14.75,1 1,1) 

FREE  provider J>3 
graphic  1 
wait  n(l,  1,1) 

FREE  nursej)  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b5  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nursej) 

JOINTLY  GET  provider J)3  AND  nurse_b 
wait  n(14.75,10) 

FREE  provider J)3 
graphic  1 

wait  n(l, 1,1)  . 

FREE  nursej)  1  patient  departure  FIRST  1  MOVE  ON  clime jpath 

patient  exam_b6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse ijb 

JOINTLY  GET  provider J>2  AND  nursej) 
wait  n(14r75, 11,1) 

FREE  provider J)2 
graphic  1 

wait  n(l, 1,1)  ... 

FREE  nursej)  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam__cl  GRAPHIC  3 
waitn(l,l,l) 

r  FREE  nursej: 

JOINTLY  GET  provider^  1  AND  nursej: 
wait  n(14.75, 11,1) 

FREE  provider_cl 
graphic  1 
wait  n(l, 1,1) 

FREE  nursej:  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_c3  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_c 

JOINTLY  GET  provider_cI  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider^  I 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider _c2  AND  nurse j; ' 
wait  n(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_c5  GRAPHIC  3 
wait  n(  1,1,1) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75, 11,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinicjpath 
patient  departure  graphic  1  1  patient  EXTT  FIRST  1  MOVE  ON  clinic  jath 


******************************************************************************** 
Arrivals 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(79);  arrival_cycle  0  5 

patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  amval_cycle 
patient  entrance  p(79);  amval_cycle 
patient  entrance  p(79);  amval_cycle 
patient  entrance  p(79);  amval_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  amval_cycle 
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************************************************* 
Shift  Assignments  * 


******************************* 


******************************* 


Locations  Resources  Shift  Files  Priorities  Disable  Logic 

clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 
provide  r_a2 
provider_a3 
.  provider_b2 
provider_b3 
provider_c2 
screener_a 
screenerjD 
screener_c 

nurse_a  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 

nurse_b 

provider_al 

provider_bl 

provider_cl 

nurse  c 


************************************************^**^*^****^**^*+*+^*+^*** 

£ 

t******************^^**************************^****^^*******^********** 

ID  Type  Classification 
# 

#pt  screened 

ascreened  Integer  Entity 


********************************* 


Variables  (global) 


************************************* 


ID  Type  Initial  value  Stats 


min_var  Integer  0 
hr_var  Integer  0 


None 

None 
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*  Subroutines  * 

^t*******************************************************m********************* 


ID  Type 


_hr_24clock  None 
hr_var 


Parameter  Type  Logic 

PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock) 
PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 


INT  x  =  1 
WHILE  x>0  DO 
BEGIN 

WHILE  _min_var  <  60  DO 
-  BEGIN 

WATT  1  MIN 
INC  _min_var 

END 

INC  _hr_var 
_min_vai=0 

if  _hr_var=24  then  _hr_var=0 
END 


******************************************************************************** 
*  Arrival  Cycles  * 

****,**************************************************!,'!,1**************!,,****** 

ID  Qty  /  %  Cumulative  Time  (Hours)  Value 


arrival_cycle  Percent  No  1 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 
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Annex  B  Text  and  Statistical  Printouts  of  Models  with  79  Patient  Arrivals 
B-2TDA  Model 


patient  exam_a2  GRAPHIC  3 
•  wait  n(l,  1,1) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_aI 
graphic  1 

waitn(l,l,I)  .  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_a3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure 


FIRST  1  MOVE  ON  clinic _path 


patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 

waitn(l,l,l)  ... 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_bl  GRAPHIC  3 
wait  n(l,l»l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_bl 
graphic  1 

wait  n(l,  1,1)  .  . 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 


Annex  B  Text  and  Statistical  Printouts  of  Models  with  79  Patient  Arrivals 
B-2  TDA  Model 


patient  exam_b2  GRAPHIC  3 
wait  n(I,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nursej? 
wait  n(14.75, 11,1) 

FREE  provider_bl 
graphic  1 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam__b3  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse J> 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75, 11,1) 

FREE  provider Jb2 
graphic  1 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b6  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_b 

JOINTLY  GET  provider _b2  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_b2 
graphic  1 

wait  n(l, 1,1)  *  , 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic  _path 

patient  exam_cl  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_c 

JOINTLY  GET  provider^  1  AND  nurse j: 
wait  n(14.75,ll,l) 

FREE  provider j:l 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c 


1  patient  departure  FIRST  1  MOVE  ON  clinic _path 
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patient  exam_c3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  n(14.75,lLl) 

FREE  provider_cl 
graphic  1 

waitn(l,l»l)  ^  .  . 

FREE  nnrse_c  1  patient  departure  FIRST  1  MOVE  ON  chmc_path 


patient  exam_c4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse^c 

JOINTLY- 3ET  provider_c2  AND  nurse_c 
wait  n(14.75,114) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure 


FIRST  1  MOVE  ON  clinic_path 


patient  exam_c5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse _c 
waitn(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
waitn(l,l>I) 

FREE  nurse_c  1  patient  departure 


FIRST  1  MOVE  ON  clinic_path 


patient  departure  graphic  1 

***** 
Arrivals 


*********; 
* 

****** 


1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(79);  amval_cycle  0 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
patient  entrance  p(79);  arrival_cycle 
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******************************************************************************** 

*  Shift  Assignments  * 

******************************************************************************** 


Locations  Resources  Shift  Files  Priorities  Disable  Logic 


clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 

provider_a2 

provider_b2 

provider_c2 

screener__a 

screener  b  - 
— 

screener_c 

nurse_a  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 

nurse_b 

provider_al 

provider_bl 

provider^  1 

nurse  c 


******************************************************************************** 

*  Attributes  * 

******************************************************************************** 

ID  Type  Classification 


# 

#pt  screened 

ascreened  Integer  Entity 

******************************************************************************** 

*  Variables  (global)  * 

******************************************************************************** 

3D  Type  Initial  value  Stats 


min_var  Integer  0  None 

hr__var  Integer  0  None 
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**************************** 
*  Subroutines 

**************************** 


****************************************************,,‘,"* 


»*m************************************************ 


ED  Type  Parameter  Type  Logic 

T^TTT  :  PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)". 


_hr_24clock  None 
hr  var 


PROMPT  "Enter  the  minutes  when  the  simulation  starts  ,  _min_var 

INT  x  =  1 
WHILE  x>0  DO 
BEGIN 

_  WHILE  _min_var  <  60  DO 
BEGIN 

WATT  1  MIN 
INC  _min_var 

END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_vai=0 
END 


*********************** 


************************************* 


* ********* ********** 


******** 


Arrival  Cycles 

************************************* 


*********************************** 


ID  Qty/%  Cumulative  Time  (Hours)  Value 

arrival  cycle  Percent  No  1 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 


10 
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* 

* 

* 


* 

Formatted  Listing  of  Model: 
C:\NEAL\GMF\GMPMEDMO\ALT  .MOD 

★ 


* 


l„„t^*""*********™™™~*~™"*^m*“™******'***************** 


Time  Units: 
Distance  Units: 
Initialization  Logic: 


Minutes 

Feet 

ACTIVATE  _hr_24clock  0 


***********************} 


**^******  ********  *************** 


************************** 


******************** 


***************************************************** 


Name 

Cap 

Units 

entrance 

inf 

1 

departure 

inf 

1 

reception 

2 

1 

recption__q 

inf 

1 

waiting  rm 

64 

1 

exam_a4 

1 

1 

exam_al 

1 

1 

exam_a6 

1 

I 

exam_bl 

1 

1 

exam_b3 

1 

1 

exam_b4 

1 

1 

exam_cl 

1 

1 

•  exam_c4 

1 

1 

exam_c2 

1 

1 

screen_c 

1 

1 

scTeen__b 

1 

1 

screen_a 

1 

1 

exam_a2 

1 

1 

exam_a3 

1 

1 

exam_b2 

1 

1 

exam_b5 

1 

1 

exam_b6 

1 

1 

exam_c3 

1 

1 

exam_c5 

1 

1 

exam_c6 

1 

1 

exam  a5 

1 

1 

Stats 

Rules 

None 

Oldest, , 

None 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 
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* 


Clock  downtimes  for  Locations 


Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 
entrance  24hr  9hr  99  Yes  No  WAIT  10  HR 


******************************************************************************** 

*  Entities  * 

******************************************************************************** 


Name  Speed  (fpm)  Stats 


patient  50  Time  Series 


******************************************************************************** 

*  Resources  * 

******************************************************************************** 


Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 


provider_al  1  By  Unit  Least  Used  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_al  Full:  50  fpm 
(Return) 

provider_a2  1  By  Unit  Closest  Oldest  clinicjpath  Empty:  50  fpm 

Home:  off_a2  Full:  50  fpm 
(Return) 

provider_bl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  offbl  Full:  50  fpm 
(Return) 

provider_b2  1  By  Unit  Closest  Oldest  clinic_path  Empty.  50  fpm 

Home:  off_b2  Full:  50  fpm 
(Return) 

provider_cl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_cl  Full:  50  fpm 
(Return) 
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provider_c2  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_c3  Full:  50  fpm 
(Return) 

screener_a  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_a  Full:  50  fpm 
(Return) 

screenerb  1  By  Unit  Closest  Oldest  clinic _path  Empty.  50  fpm 

Home:  scr_b  Full:  50  fpm 
(Return) 

screener_c  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  3  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

Home:  nurse_a  Full:  50  fpm 
(Return) 

nurse_b  3  By  Unit  Closest  Oldest  clinic .path  Empty  50  fpm 

Home:  nurse_b  FuU:  50  fpm 
(Return) 

nurse_c  3  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  2  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 
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******************************************************************************** 

*  Clock  downtimes  for  Resources  * 

******************************************************************************** 


Res  Freq  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provi  dermal 

24hr 

4hr 

99 

Yes 

off  al 

No 

WATT  60  MIN 

provider_a2 

24hr 

4hr 

99 

Yes 

off  a2 

No 

WAIT  60  MIN 

provider_b  1 

24hr 

4hr 

99 

Yes 

off  bl 

No 

WATT  60  MIN 

provider_b2 

24hr 

4hr 

99 

Yes 

off_b2 

No 

WATT  60  MIN 

provider^  1 

24hr 

4hr 

99 

Yes 

off  cl 

No 

WAIT  60  MIN 

provider_c2 

24hr 

4hr 

99 

Yes 

off_c2 

No 

WATT  60  MIN 

screener_a 

24hr 

4Jir 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screener_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screener_c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse_a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

clerk 

24hr 

4hr 

99 

Yes 

phone 

No 

WAIT  60  MIN 

******************************************************************************** 

*  Work  Searches  * 

******************************************************************************** 

Res  Node  Type  Location  List 

provider_al  N25  Exclusive  exam_al,  exam_a2,  exam_a6 

provider_a2  N22  Exclusive  exam_a3,  exam_a4,  exam_a5 

provider_bl  N12  Exclusive  exam_bl,  exam_b2,  exam_b4 

provider_b2  N16  Exclusive  exam_b3,  exam_b6,  exam_b5 

provider_cl  N5  Exclusive  exam_cl,  exam_c3,  exam_c4 

provider_c2  N6  Exclusive  exam_c5,  exam_c2,  exam_c6 

nurse_a  N21  Non-Exclusive  exam_al,  exam_a2,  exam_a3,  exam_a4 

nurse_b  N12  Non-Exclusive  exam_bl,  exam_b2,  exam_b3,  exam_b6 

nurse  c  N7  Non-Exclusive  exam_cl,  exam_c3,  exam_c4,  exam_c5 
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******************************************************************************** 

*  Processing  * 

******************************************************************************** 


Process 

Entity  Location  Operation 
patient  entrance 


Routing 

Blk  Output  Destination  Rule  Move  Logic 
1  patient  recption_q  FIRST  1  MOVE  ON  clinic_path 


patient  recption_q  1  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

1  patient  waiting  rm  FIRST  1  MOVE  FOR  .2 


patient  waiting_rm  GRAPHIC  2 
IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 


1  patient  screen_a  RANDOM  1  graphic  1 

MOVE  WITH  screener_a 

patient  screen_b  RANDOM  graphic  1 

MOVE  WITH  screener_b 

patient  screen_c  RANDOM  graphic  1 

MOVE  WITH  screener_c 

2  patient  exam_al  RANDOM  1  graphic  1 

MOVE  WITH  nurse_a 
patient  exam_bl  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_cl  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a2  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b2  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c2  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a3  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
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patient  exam_b3  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c3  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b4  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a5  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b5  RANDOM  graphic  1 
^  _  MOVE  WITH  nurse_b 

"patient  exam_c5  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a6  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b6  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c6  RANDOM  graphic  1 
MOVE  WITH  nurse_c 

patient  screen_a  GRAPHIC  2 
wait  n(5. 5,1-5, 1) 

ascreened=l 
FREE  screener_a 

1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 

patient  screen_b  GRAPHIC  2 

,  waitn(5.5,1.5,l) 

ascreened=l 

FREE  screener_b  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 

patient  screen_c  GRAPHIC  2 
wait  n(5.5, 1.5,1) 
ascreened=l 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic _path 
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patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_al 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a2  GRAPHIC  3 
wait  n(l,l,I) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,l  1,1) 

FREE  provider_al 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a3  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,l  1,1) 

FREE  provider_a2 
graphic  1 
waitn(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exairt_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_b3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

*  JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_b2 
graphic  I 

wait  n(l,  1,1)  ^  .  , 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_b4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse _b 

JOINTLY  GET  provider  J>1  AND  nurse_b 
wait  n(14.75, 11,1) 

FREE  provider_bl 
graphic  1 

wait  n(l, 1,1)  .  , 

FREE  nurse_Jb  1  patient  departure  FIRST  1  MOVE  ON  clmic_path 

patient  exam_b5  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse Jb 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider _bl 
graphic  1 

wait  n(l, 1,1)  . 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse J> 
wait  n(14.75,ll,l) 

FREE  provider_b2 
graphic  1 

wait  n(l, 1,1)  .  . 

FREE  nurse Jb  1  patient  departure  FIRST  1  MOVE  ON  climc_path 
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patient  examjti  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nursej: 

’  JOINTLY  GET  provider j:l  AND  nurse j: 
wait  n(14.75, 11,1) 

FREE  provider_cl 
graphic  1 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_c2  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_c 

JOINTLY,GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic  jath 


patient  exam_c3  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_c 

*  JOINTLY  GET  provider^  1  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider  j:  1 
graphic  1 

wait  n(l,  1,1)  _  .  . 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  climc_path 


patient  exam_c4  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider^  1  AND  nurse__c 
wait  n(14.75, 11,1) 

FREE  provider_cl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure 


FIRST  1  MOVE  ON  clinic _path 
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patient  exam_c5  GRAPHIC  3 
waitn(l,I»l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 

wait  n(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c6  GRAPHIC  3 
'  waitn(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14. 75,1 1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 

**********************=m******************************************************** 
*  Arrivals  * 

*,m***************************************************************************** 

Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 

patient  entrance  p(79);  arrival_cycle  0  5  24hr 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 

patient  entrance  p(79);  arrival_cycle 
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********************************************* 
*  Shift  Assignments 


*********************************** 


****************** 


Locations  Resources  Shift  Files  Priorities  Disable  Logic 

clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 

provider_a2 

provider Jb2 

provider_c2 

screener_a 

screener_b 

screener_c 

nurse_a  C:\NEAL\CLINIC2.SFr  99,99,99,99  No 

nurse J) 

provide  r_al 

provider_bl 

provider^  1 

nurse  c 


**^**m***"********************************************™***************** 

ID  Type  Classification 
# 

#pt  screened 

ascreened  Integer  Entity 


'ww**—******************************************************************* 


*  Variables  (global) 

******************************************** 


* 

************************************ 


ID  Type  Initial  value  Stats 


min_var  Integer  0 
hrj/ar  Integer  0 


None 

None 
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******************************************************************************** 


* 

******** 


ED  Type  Parameter  Type  Logic 


_hr_24clock  None 
hr_var 


PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)". 


PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 


INT  x  =  1 
WHILE  xX)  DO 
BEGIN 

WHILE  _min_var  <  60  DO 
BEGIN 

WAIT  1  MIN 


INC  _min_var 

END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_vai=0 
END 


*****=m***:m******************************************************************** 

*  Arrival  Cycles  * 

******************************************************************************** 

ID  Qty/%  Cumulative  Time  (Hours)  Value 


No  1 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 


arrival_cycle  Percent 


10 
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******************* 

* 

*  Formatted  Listing  of  Model: 


C:\NEAL\GMP\GMPMEDMO\TDA-MOD 

* 


******************************************** 


************************************ 


Time  Units: 
Distance  Units: 
Initialization  Logic: 


Minutes 

Feet 

ACTIVATE  _hr_24clock  0 


*******************j*****************************************!<,****,*****:,‘!,t*:,'!,!***,,‘ 
*  Locations  * 

*****************************************************:‘:*J|‘********************* 


Name 

Cap 

Units 

Stats 

Rules 

entrance 

inf 

i 

None 

Oldest, , 

departure 

inf 

i 

None 

Oldest, , 

reception 

2 

1 

Time  Series 

Oldest, , 

recption  q 

inf 

i 

Time  Series 

Oldest, , 

waiting  rm 

64 

1 

Time  Series 

Oldest, , 

exam  a4 

1 

i 

Time  Series 

Oldest, , 

exam  al 

1 

i 

Time  Series 

'  Oldest, , 

exam  a6 

1 

i 

Time  Series 

Oldest, , 

exam  bl 

1 

i 

Time  Series 

Oldest, , 

exam  b3 

I 

i 

Time  Series 

Oldest, , 

exam  b4 

1 

1 

Time  Series 

Oldest, , 

exam_cl 

1 

1 

Time  Series 

Oldest, , 

exam  c4 

1 

1 

Time  Series 

Oldest, , 

exam_c2 

1 

1 

Time  Series 

Oldest, , 

screenj: 

1 

1 

Time  Series 

Oldest, , 

screen_b 

1 

1 

Time  Series 

Oldest, , 

screen_a 

1 

1 

Time  Series 

Oldest, , 

exam_a2 

1 

1 

Time  Series 

Oldest, , 

exam__a3 

1 

1 

Time  Series 

Oldest, , 

exam_b2 

1 

1 

Time  Series 

Oldest, , 

exam_b5 

1 

1 

Time  Series 

Oldest, , 

examjb6 

1 

1 

Time  Series 

Oldest, , 

exam_c3 

1 

1 

Time  Series 

Oldest, , 

exam_c5 

1 

1 

Time  Series 

Oldest, , 

exam_c6 

1 

1 

Time  Series 

Oldest, , 

exam  a5 

1 

1 

Time  Series 

Oldest, , 
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*  Clock  downtimes  for  Locations  * 

******************************************************************************** 


Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 
entrance  24hr  9hr  99  Yes  No  WATT  10  HR 


******************************************************************************** 
*  Entities  * 

***,«.*************************************************************************** 

Name  Speed  (fpm)  Stats 

patient  50  Time  Series 


******************************************************************************** 
*  Resources  * 

******************************************************************************** 


Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 

provider_al  1  By  Unit  Least  Used  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_al  Full:  50  fpm 
(Return) 

provider_a2  1  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  off_a2  Full:  50  fpm 
(Return) 

provider_bl  1  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  offjbl  Full:  50  fpm 
(Return) 

provider_b2  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_b2  Full:  50  fpm 
(Return) 

provider^  1  1  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  off_cl  Full:  50  fpm 
(Return) 
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provider  c2  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_c2  Full:  50  fpm 
(Return) 

screener_a  1  By  Unit  Closest  Oldest  clinic  jath  .Empty:  50  fpm 

Home:  scr_a  Full:  50  fpm 
(Return) 

screener  b  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scrjb  Full:  50  fpm 
(Return) 

screener  c  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

-  ^  Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  3  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_a  Full:  50  fpm 
(Return) 

nurse  b  3  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_b  Full:  50  fpm 
(Return) 

nurse  c  2  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  -2  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 
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***************************************** 


***************************************** 

*  Clock  downtimes  for  Resources  *  ^i********** 

******************************************************************** 


Res 

Frequency  First  Time  Priority 

provider_al 

24hr 

4hr 

99 

Yes 

provider_a2 

24hr 

4hr 

99 

Yes 

provider_bl 

24hr 

4hr 

99 

Yes 

provider_b2 

24hr 

4hr 

99 

Yes 

provider_cl 

24hr 

4hr 

99 

Yes 

provider_c2 

241tr 

4hr 

99 

Yes 

screener_a 

24hr 

4hr 

99 

Yes 

screener_b 

24hr 

4hp 

99 

Yes 

screener_c 

24hr 

4hr 

99 

Yes 

nurse_a 

24hr 

4hr 

99 

Yes 

nurse_b 

24hr 

4hr 

99 

Yes 

nurse_x 

24hr 

4hr 

99 

Yes 

clerk 

24hr 

4hr 

99 

Yes 

Scheduled  Node  List  Disable  Logic 


off  al 

No 

WATT  60  MIN 

off  a2 

No 

WAIT  60  MIN 

off  bl 

No 

WATT  60  MIN 

off  b2 

No 

WATT  60  MIN 

off  cl 

No 

WATT  60  MIN 

off  c2 

No 

WATT  60  MIN 

dodge 

No 

WATT  60  MIN 

dodge 

No 

WAIT  60  MIN 

dodge 

No 

WAIT  60  MIN 

dodge 

No 

WAIT  60  MIN 

dodge 

No 

WAIT  60  MIN 

dodge 

No 

WATT  60  MIN 

phone 

No 

WAIT  60  MIN 

*  Work  Searches  * 

***************************************************************^^^ 


Res  Node  Type  Location  List 


provider_al  N25 
provider_a2  N22 
provider_bl  N12 
provider_b2  N16 
provider_cl  N5 
provider_c2  N6 
nurse_a  N21 
nurse  _b  N12 
nurse  c  N7 


Exclusive  exam_al,  exam_a2 

Exclusive  exam_a3 ,  exam— a4 

Exclusive  exam_bl,  exam_b2 

Exclusive  exam_b3,  exam_b6 

Exclusive  exam_cl,  exam_c3 

Exclusive  exam_c4,  exam_c5 

Non-Exclusive  exam_al,  exam_a2,  exam_a3,  exam_a4 

Non-Exclusive  examjbl,  exam_b2,  exam_b3,  exam_b6 

Non-Exclusive  exam_cl,  exam_c3,  exam_c4,  exam_c5 


Annex  B  Text  and  Statistical  Printouts  of  Models  with  79  Patient  Arrivals 
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*  Processing  * 

******************************************************************************* 


Process 

Entity  Location  Operation 
patient  entrance 


Routing 

Blk  Output  Destination  Rule  Move  Logic 
1  patient  recption_q  FIRST  1  MOVE  ON  clinic_path 


patient  recption_q  1  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

w  —  1  patient  waiting  rm  FIRST  1  MOVE  FOR  .2 

patient  waiting_rm  GRAPHIC  2 
IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 


1  patient  screen_a  RANDOM  1  graphic  1 
MOVE  WITH  screener_a 

patient  screenjb  RANDOM  graphic  1 

MOVE  WITH  screener_b 

patient  screen_c  RANDOM  graphic  1 


2  patient  exam_al 
patient  exam_bl 
patient  exam_cl 
patient  exam_a2 
patient  exam_b2 
patient  exam_a3 
patient  exam_b3 


MOVE  WITH  screener_c 

RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
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patient  exam_c3  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_c5  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_b6  RANDOM  graphic  1 
MOVE  WITH  nurse_b 

patient  screen_a  GRAPHIC  2 
wait  n(5.5, 1.5,1) 
ascreened=l 
FREE  screener_a 

1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


patient  screen_b  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=l 

FREE  screener_b  1  patient  waitmg_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 

patient  screen_c  GRAPHIC  2 
waitn(5.5,l-5>l) 

ascreened=l 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 


patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
waitn(14.75,ll,l) 

FREE  provider_al 
graphic  1 
wait  n(l,l,l) 

FREE  nurse  a 


1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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Annex  C  Text  Printout  of  Models  with  150  Patient  Arrivals 
C-l  Status  Quo  Model  » 


******************************************************************************** 
*  Processing  * 

a****************************************************************************** 

Process  Routing 

Entity  Location  Operation  Blk  Output  Destination  Rule  Move  Logic 


patient  entrance  1  patient  recption_q  FIRST  1  MOVE  ON  clinic _path 

patient  recption_q  I  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

—  _  1  patient  waiting  rm  FIRST  1  MOVE  FOR  .2 

patient  waiting  rm  GRAPHIC  2 

IF  ascreened=l  THEN 

begin 

ROUTE  2 

end 

ELSE 

ROUTE  1 

1  patient  screen_a  RANDOM  I  graphic  1 

MOVE  WITH  screener_a 

patient  screen_b  RANDOM  graphic  1 

MOVE  WITH  screener_b 

patient  screen_c  RANDOM  graphic  1 

MOVE  WITH  screener_c 

2  patient  exam_al  RANDOM  1  graphic  1 

MOVE  WITH  nurse_a 
patient  exam_bl  RANDOM  graphic  1 
MOVE  WITH  nursejb 
patient  exam_cl  RANDOM  graphic  I 
MOVE  WITH  nurse_c 
patient  exam_a2  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b2  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_a3  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b3  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c3  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
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******************************************************************************** 
*  Clock  downtimes  for  Resources  * 

^^**=».**=*.**ai.**^*****=t«**=*t=f*=*»*«=*'=*'=*>*=*'=*5«e;*5*c=*‘’*c***:**,,‘*5*'****34‘*:,t***’,‘s*'3*:*,,‘*s,,:*5*:=,e*54‘*=,'=k***,,'5,'5,'=,,=,e* 


Res  Frequency  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provider  al  24hr 

4hr 

99 

Yes 

offal 

No 

WAIT  60  MIN 

provider  a2  24hr 

4hr 

99 

Yes 

off  a2 

No 

WATT  60  MIN 

provider  a3  24hr 

4hr 

99 

Yes 

off_a3 

No 

WAIT  60  MIN 

provider  bl  24hr 

4hr 

99 

Yes 

off  bl 

No 

WAIT  60  MIN 

provider  b2  24hr 

4hr 

99 

Yes 

off  b2 

No 

WAIT  60  MIN 

provider  b3  24hr 

4hr 

99 

Yes 

ofif_b3 

No 

WATT  60  MIN 

provider  cl  24hr 

4hr 

99 

Yes 

off  cl 

No 

WATT  60  MIN 

provider  c2  24hr 

4hr 

99 

Yes 

off_c2 

No 

WAIT  60  MIN 

screener_a  24hr 

~4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

screener_b  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

screenerj:  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_a  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_b  24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse_c  24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

clerk  24hr 

4hr 

99 

Yes 

phone 

No 

WATT  60  MIN 

.i,********^*^****************************************************************** 

*  Work  Searches  * 

******************************************************************************** 

Res  Node  Type  Location  List 

provider_al  N25  Exclusive  exam_al,  exam_a2 

provider”a2  N22  Exclusive  exam_a3,  exam_a4 

provider_a3  N22  Exclusive  exam_a5,  exam_a6 

provider_bl  N12  Exclusive  exam_bl,  exam_b2 

provider_b2  N16  Exclusive  exam_b3,  exam_b6 

provider  Jb3  N13  Exclusive  exam_b4,  exam_b5 
provider_cl  N5  Exclusive  exam_cl,  exam_c3 

provider  c2  N6  Exclusive  exam_c4,  exam_c5 

nurse  a”  N21  Non-Exclusive  exam_al,  exam_a2,  exam_a3,  exam_a4,  exam_a5,  exam_a6 

nurse” b  N12  Non-Exclusive  examjbl,  exam_b2,  exam_b3,  exam_b4,  exam_b5,  exam_b6 

nurse” c  N7  Non-Exclusive  exam_c  1 ,  exam_c3,  exam_c4,  exam_c5 
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********************************* 


* 

* 

* 

* 


Formatted  Listing  of  Model:  * 

C:\NEAL\GMFVGMPMEDM0\SQ1 50  A.MOD 


************************ 


******************************************************** 


Time  Units: 
Distance  Units: 
Initialization  Logic: 


Minutes 

Feet 

ACTIVATE  _hr_24clock  0 


******************************************************** 
*  Locations 

********************_*********** 


************************ 


Name  Cap 


entrance  inf 
departure  inf 
reception  2 
recption_q  inf 
waiting_rm  64 
exam_a4  1 
exam_al  1 
exam_a6  .  1 
exam_bl  1 
exam_b3  1 
exam_b4  1 
exam_cl  1 
exam_c4  1 
exam_c2  1 
screen_c  1 
screen_b  1 
screen_a  1 
exam_a2  1 
exam_a3  1 
exam_b2  1 
exam_b5  1 
exam_b6  1 
exam_c3  1 
exam_c5  1 
exam_c6  1 
exam  a5  1 


Units  Stats  Rules 


1 

None 

Oldest, , 

1 

None 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 

1 

Time  Series 

Oldest, , 
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patient  exam_a4 
patient  exam_b4 
patient  exam_c4 
patient  exam_a5 
patient  exam_b5 
patient  exam_c5 
patient  exam_a6 
patient  exam_b6 

patient  screen_a  GRAPHIC  2 
wait  n(5.5,l. 5,1) 
ascreened=l 
FREE  screener_a 


RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  I 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse  b 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


patient  screen_b  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=l 
FREE  screener_b 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=l 
FREE  screenerc 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_al 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_a 


1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_a2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_al 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_a3  GRAPHIC  3 

'  wait  n(l, 1,1) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75, 1171) 

FREE  provider_a2 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 

wait  n(14.75,l  1,1) 

FREE  provider_a2 
graphic  1 


wait  n(l,l,l) 
FREE  nurse_a 


patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_a5  GRAPHIC  3 
-  wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a3 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_a  1  patient  departure  FIRST  1 


MOVE  ON  clinic_path 
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patient  exam_a6  GRAPHIC  3 
wait  n(l,l.l) 

FREE  nurse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a3 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exaxn_bl  GRAPHIC  3 
-  wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  pioviderjbl  AND  nurse_b 
wait  n(14.75,ll,T) 

FREE  provider_bl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b2  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75, 11,1) 

FREE  providerbl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b3  GRAPHIC  3 
wait  n(l, 1,1) 

-  FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_b2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  !  MOVE  ON  clinic_path 
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patient  exam_b4  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b3  AND  nurse_b 
'  wait  n(14.75,l  1,1) 

FREE  provider_b3 
graphic  1 

wait  11(1,1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

•  patient  exam_b5  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_b 

JOINTLY  GET  provider_b3  AND  nurse_b 
wait  n(14.75,llTl) 

FREE  provider_b3 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_b2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_cl  GRAPHIC  3 
wait  n(l,l,l) 

_  *  FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
waitn(14.75,ll,l) 

FREE  provider_cl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_c3  GRAPHIC  3 
wait  n(l,l,l) 

.  FREE  nurse_c 

•  JOINTLY  GET  provider^  1  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_cl 
graphic  I 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic __path 

patient  exam_c4  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_c 

JOINTLY-GET  provider_c2  AND  nurse_c 
wait  n(T4.75, 11,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
waitn(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 


******************************************************************************** 

*  Arrivals  * 

******************************************************************************** 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(150);  arrival_cycle  0  5  24hr 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 


of  Models  with  150  Patient  Arrivals 
del 


**************** 

**************** 


***************** 

***************** 


i** *************** 


:********************************************************** 
routines  * 

I********************************************************** 

leter  Type  Logic 

PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)" 

PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 
ENT  x  =  1 
WHILE  x>0  DO 
BEGIN 

WHILE  _min_var  <  60  DO 
BEGIN 

WAIT  1  MIN 
INC  _min_var 

END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_var=0 
END 

*********************************************************** 
vsl  Cycles  * 

*********************************************************** 


mulative  Time  (Hours)  Value 


No  1  10 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 


<***************** 
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*  * 

*  Formatted  Listing  of  Model:  * 

*  .  C:\NEAL\GMF\GMPMEDMO\TDA150A.MOD  * 

■  *  * 

******************************************************************************** 


Time  Units:  Minutes 

Distance  Units:  Feet 

Initialization  Logic:  ACTIVATE  _hr_24clock  0 


*  Locations 


Name  Cap  Units 

entrance  inf  1 

departure  inf  1 

reception  2  1 

recption_q  inf  1 

waitingjm  64  1 

exam_a4  1  1 

exam_al  1  1 

exam_a6  1  1 

exam_bl  1  1 

exam_b3  1  1 

exam_b4  1  1 

exam_cl  1  1 

exam_c4  1  1 

exam_c2  1  1 

screen_c  1  1 

screen_b  1  1 

screen_a  1  1 

exam__a2  1  1 

exam_a3  1  1 

exam__b2  1  1 

exam_b5  1  1 

exam_b6  1  1 

exam_c3  1  1 

exam_c5  1  1 

exam_c6  1  1 

exam  a5  1  1 


Stats 

Rules 

None 

Oldest, , 

None 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 
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patient  exam_cl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c!  AND  nurse_c 
wait  n(14.75, 11,1) 

FREE  provider_cl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET-provider_cl  AND  nurse_c 
waitn(14.75,ll,l) 

FREE  provider_cI 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c5  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 


/ 
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******************************************************************************** 

*  Clock  downtimes  for  Locations  * 

******************************************************************************** 

Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 

entrance  24hr  9hr  99  Yes  No  WATT  10  HR 

******************************************************************************** 

*  Entities  * 

******************=***=•■********************************************************** 

Name  Speed  (fpm)  Statf* 

patient  50  Time  Series 

******************************************************************************** 

*  Resources  * 

******************************************************************************** 

Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 

provider_al  1  By  Unit  Least  Used  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_al  Full:  50  fpm 
(Return) 


provider_a2  1 

By  Unit  Closest  Oldest  clinic jpath  Empty:  50  fpm 

Home:  off_a2  Full:  50  fpm 

* 

(Return) 

provider_bl  1 

By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  offbl  Full:  50  fpm 

(Return) 

provider_b2  1 

By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_b2  Full:  50  fpm 

* 

(Return) 

provider_cl  1 

By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_cl  Full:  50  fpm 

(Return) 

provider_c2  1 

By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  off_c2  Full:  50  fpm 

(Return) 
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screener_a  1  By  Unit  Closest  Oldest  clinic_path  Empty;  50  fpm 

Home:  scr_a  Full;  50  fpm 
(Return) 

screener_b  1  By  Unit  Closest  Oldest  clinic _path  Empty;  50  fpm 

Home;  scr_b  Full;  50  fpm 
(Return) 

.  screener_c  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  3  By  Unit  Closest  Oldest  clinic jsath  Empty;  50  fpm 

Home:  nurse_a  Full:  50  fpm 
(Return) 

nurse_b  3  By  Unit  Closest  Oldest  clinic  _path  Empty;  50  fpm 

Home:  nurse_b  Full:  50  fpm 
(Return) 

nurse_c  2  By  Unit  Closest  Oldest  clinic jpath  Empty:  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  2  By  Unit  Closest  Oldest  clinic  jiath  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 


********************************************************************************  • 

*  Clock  downtimes  for  Resources  * 

******************************************************************************** 


Res 

Freq  First  Time  Priority 

Scheduled  Node 

List 

Disable  Logic 

provider_al 

24hr 

4hr 

99 

Yes 

off_al 

No 

WAIT  60  MIN 

provider_a2 

24hr 

4hr 

99 

Yes 

off  a2 

No 

WAIT  60  MIN 

provider__bl 

24hr 

4hr 

99 

Yes 

off_bl 

No 

WATT  60  MIN 

provider__b2 

24hr 

4hr 

99 

Yes 

off  b2 

No 

WATT  60  MIN 

provider_cl 

24hr 

4hr 

99 

Yes 

off  cl 

No 

WATT  60  MIN 

provider_c2 

24hr 

4hr 

99 

Yes 

off_c2 

No 

WATT  60  MIN 

screener_a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

screener_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screener_c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

clerk 

24hr 

4hr 

99 

Yes 

phone 

No 

WAIT  60  MIN 
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******************************************************************************** 

*  •  Work  Searches  * 

******************************************************************************** 


Res 

Node 

Type 

Location  List 

provider^ 

N25 

Exclusive 

exam_al,  exam_a2 

provider_a2 

N22 

Exclusive 

exam_a3,  exam_a4 

provider_bl 

N12 

Exclusive 

exam_bl,  exam_b2 

provider_b2 

N16 

Exclusive 

exam_b3,  exam_b6 

provider j:  1 

N5 

Exclusive 

exam_cl,  exam_c3 

provider_c2 

N6 

Exclusive 

exam_c4,  exam_c5 

nurse_a 

N21 

Noll-Exclusive  exam__al,  exam_a2,  exam_a3,  exam_a4 

nurse_b 

N12 

Non-Exclusive  exam_bl,  exam_b2,  exam_b3,  exam_b6 

nurse_c 

N7 

Non-Exclusive  examjcl,  exam_c3,  exam_c4,  exam_c5 

******************************************************************************** 

*  Processing  * 

********=^********************************************************************** 

Process  Routing 

Entity  Location  Operation  Blk  Output  Destination  Rule  Move  Logic 


patient  entrance  1  patient  recption_q  FIRST  1  MOVE  ON  clinic jpath 

patient  recption_q  1  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(  1.75, .5,1) 

*  1  patient  waitingjm  FIRST  1  MOVE  FOR  .2 

patient  waiting_rm  GRAPHIC  2 
IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 

1  patient  screen_a  RANDOM  1  graphic  1 
MOVE  WITH  screener_a 

patient  screen_b  RANDOM  graphic  1  . 

MOVE  WITH  screener  b 
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patient  screen_c  RANDOM  graphic  1 

MOVE  WITH  screener_c 

2  patient  exam_al  RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_bl  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_cl  RANDOM  graphic  1 
MOVE  WITH  nurse _c 
patient  exam_a2  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b2  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_a3  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b3  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c3  RANDOM  graphic  I 
MOVE  WITH  nurse_c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse  c 


patient  exam_c5 

patient  exam_b6 

patient  screen_a  GRAPHIC  2 
wait  n(5.5,1.5,l) 

ascreened=l 
FREE  screener_a 


RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse  b 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


patient  screenjb  GRAPHIC  2 
waitn(5.5,1.5,l) 

ascreened=l 
FREE  screener_b 

patient  screen_c  GRAPHIC  2 
waitn(5.5,1.5,l) 

ascreened=I 
FREE  screener  c 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 
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patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider jil  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_al 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a2  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse  ji 
wait  n(14.75, 11,1) 

FREE  provider_al 
graphic  1 

Snu^a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam__a3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider _a2  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a2 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  ciinic_path 

"  patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider ji2  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provide  r_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 


1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


Annex  C  Text  Printout  of  Models  with  150  Patient  Arrivals 
C-2TDA  Model 


patient  exam_cl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  n(14. 75,1 1,1) 

FREE  provider_cl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c3  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 

wait  n(14.75,lt-iy 

FREE  provider_cl 

graphic  1 

wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c5  GRAPHIC  3 
wait  n(l,l,l) 

.  '  FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 
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******************************************************************************** 

*  Arrivals  * 

******************************************************************************** 

Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 

patient  entrance  p(150);  arrival_cycle  0  5  24hr 

patient  entrance  p(  150);  arrival_cycle 
.  patient  entrance  p(  150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  anival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arriyal_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(  150);  arrival_cycle 

******************************************************************************** 

*  Shift  Assignments  * 

******************************************************************************** 

Locations  Resources  Shift  Files  Priorities  Disable  Logic 

clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 

provider_a2 

provider_b2 

provider_c2 

screener_a 

screener_b 

screener_c 

„  "  nurse_a  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 
nursej) 
provider_al 
provide  r_bl 
provider_c  1 
nurse  c 
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******************** 


*  Attributes 

********************************************** 


********************************** 


HD  Type  Classification 


# 

#pt  screened 

ascreened  Integer  Entity 


********************* 

****«***«******ys^*s^ 


ID  Type  Initial  value  Stats 


min_var  Integer  0  None 

hrvar  Integer  0  None 


******************************************************************************** 

*.***w********i**SiS2S******«**********************-********************** 


ID  Type 


_hr_24clock  None 
hr_var 


Parameter  Type  Logic 

PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)" 
PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 


INT  x  =  I 
WHILE  x>0  DO 
BEGIN 

WHILE  _min_var  <  60  DO 
BEGIN 

WATT  1  MIN 
INC  min  var 


END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_vai=0 
END 
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**^********************************^******************************’,t*********** 


* 

********* 


ID  Qty/%  Cumulative  Time  (Hours)  Value 


arrival_cycle  Percent  No  1 

2  20 

3  21.67 

4  11.67 

5  0- 

6  5.83 

7  18.33 

8  10.83 

-9  1.67 

10  to  24  0 


Annex  C  Text  Printout  of  Models  with  150  Patient  Arrivals 
C-3  Alternate  Model  A 


******* 


*  Formatted  Listing  of  Model: 

*  '  C\NE AL\GMP\GMPMEDMO\ALT  1 50 A. MOD  * 

*  ' 

******************************************************************************** 


Time  Units:  Minutes 

Distance  Units:  Feet 

Initialization  Logic:  ACTIVATE  _hr_24clock  0 


****************************************************************************** 
*  Locations  * 

************************************************************************** 


Name  Cap  Units  Stats  Rules 


entrance  inf  1 

departure  inf  1 

reception  2  1 

recption_q  inf  1 

waitingjm  64  1 

exam_a4  1  1 

exam_al  1  1 

exam_a6  1  1 

exam_bl  1  1 

exam_b3  1  1 

exam__b4  1  1 

exam_cl  1  1 

exam_c4  1  1 

exam_c2  1  1 

screen_c  1  1 

screen_b  1  1 

screen_a  1  1 

exam_a2  1  1 

exam_a3  1  1 

exam_b2  1  1 

exam_b5  1  1 

exam_b6  1  1 

exam__c3  1  1 

exam_c5  1  1 

exam__c6  1  1 

exam_a5  1  1 


None  Oldest, , 

None  Oldest, , 

Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 
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******************************************************************************** 
*  Clock  downtimes  for  Locations  * 

■m********************************************************************** 


Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 
entrance  24hr  9hr  99  Yes  No  WATT  10  HR 


Name  Speed  (fplh)  Stats 
patient  50  Time  Series 


****************^*********************^ 

^  Resources  ^ 

'  **,m.>m************************************************************************** 


Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 

provider_al  1  By  Unit  Least  Used  Oldest  clinic jpath  Empty:  50  fpm 

Home:  off_al  Full:  50  fpm 
(Return) 

provider_a2  1  By  Unit  Closest  Oldest  clinic_path  Empty.  50  fpm 

Home:  off_a2  Full:  50  fpm 
(Return) 

provider  bl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_bl  Full:  50  fpm 
(Return) 

provider_b2  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_b2  Full:  50  fpm 
(Return) 

provider_cl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_cl  Full:  50  fpm 
(Return) 
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provider  c2  1  By  Unit  Closest  Oldest  clinic  jDath  Empty.  50  fpm 

Home:  ofi_c3  Full:  50  fpm 
(Return) 


screener_a  1 

By  Unit  Closest 

Oldest 

clinic _path  Empty:  50  fpm 

Home:  scr_ 

a  Full:  50  fpm 

(Return) 

screener_b  1 

By  Unit  Closest 

Oldest 

clinic_path  Empty:  50  fpm 

Home:  scr_b  Full:  50  fpm 

(Return) 

screener_c  1 

By  Unit  Closest 

Oldest 

clinic_path  Empty:  50  fpm 

W 

Home:  scr 

_c  Full:  50  fpm 

w 

(Return) 

nurse_a  3 

By  Unit  Closest 

Oldest 

clinicjjath  Empty:  50  fpm 

Home:  nurse_a  Full:  50  fpm 

(Return) 

nurse_b  4 

By  Unit  Closest 

Oldest 

clinic_path  Empty:  50  fpm 

Home:  nurse_b  Full:  50  fpm 

(Return) 

nurse_c  4 

By  Unit  Closest 

Oldest 

clinic_path  Empty:  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 


clerk  2  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 
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******************************************************************************** 
*  Clock  downtimes  for  Resources  * 

******************************************************************************** 


Res  Frequency  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provider_al  24hr 

4hr 

99 

Yes 

off  al 

No 

WATT  60  MIN 

provider_a2  24hr 

4hr 

99 

Yes 

off  a2 

No 

WAIT  60  MIN 

provider_bl  24hr 

4hr 

99 

Yes 

off  bl 

No 

WAIT  60  MIN 

provider_b2  24hr 

4hr 

99 

Yes 

off_b2 

No 

WAIT  60  MIN 

provider^  1  24hr 

4hr 

99 

Yes 

off_cl 

No 

WATT  60  MIN 

provider_c2  24hr 

4hr 

99 

Yes 

off_c2  . 

No 

WATT  60  MIN 

screener_a  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

screener_b  24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screenerj:  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_a  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

nurse_b  24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse_c  24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

clerk  24hr 

4hr 

99 

Yes 

phone 

No 

WAIT  60  MIN 

s***^************************************************************************** 
*  Work  Searches  * 

******************************************************************************** 


Res  Node  Type  Location  List 


provider_al  N25 
provider_a2  N22 
provider_bl  N12 
provider Jb2  N16 
provider^  1 N5 
provider_c2  N6 
nurse_a  N21 
nurse_b  N12 
nurse  c  N7 


Exclusive  exam_al,  exam_a2,  exam_a6 

Exclusive  exam_a3,  exam_a4,  exam_a5 

Exclusive  examjbl,  exam_b2,  exam_b4 

Exclusive  exam_b3,  exam_b6,  exam_b5 

Exclusive  exam_cl,  exam_c3,  exam_c4 
Exclusive  exam_c5,  exam_c2,  exam_c6 
Non-Exclusive  exam_al,  exam_a2,  exam_a3,  exam_a4 
Non-Exclusive  exam_bl,  exam_b2,  exam_b3,  exam_b6 
Non-Exclusive  exam_cl,  exam_c3,  exam_c4,  exam_c5 
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*»******♦****************************************!,‘*****!,t*********!,',************** 
*  Processing  * 

*********»*******************************************************************:*** 


Process  Routing 


Entity  Location  Operation 


patient  entrance 


Blk  Output  Destination  Rule  Move  Logic 
1  patient  recption_q  FIRST  1  MOVE  ON  clinic_path 


patient  recption_q  1  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

_  1  patient  waiting_rm  FIRST  1  MOVE  FOR  .2 


patient  waiting  rm  GRAPHIC  2 

IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 

ROUTE  1 


1  patient  screen_a  RANDOM  1  graphic  1 

MOVE  WITH  screener_a 


patient  screenb  RANDOM  graphic  1 

MOVE  WITH  screener_b 


patient  screen_c  RANDOM  graphic  1 

MOVE  WITH  screener_c 


2  patient  exam_al 
patient  exam_bl 
patient  exam_cl 
patient  exam_a2 
patient  exam_b2 
patient  exam_c2 
patient  exam_a3 
patient  exam_b3 


RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
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patient  exam_c3  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b4  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a5  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b5  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c5  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
-<  patient  exam_a6  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b6  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exaxn_c6  RANDOM  graphic  1 
MOVE  WITH  nurse_c 

patient  screen_a  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=l 
FREE  screener_a 

1  patient  waiting  rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 

patient  screenjb  GRAPHIC  2 
wait  n(5.5,l-5,l) 
ascreened=l 

FREE  screener_b  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic _path 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,l-5>l) 

ascreened=l 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic _path 

patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_al 
graphic  1 
waitn(l,l,l) 

FREE  nurse_a 
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1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
patient  exam_a2  GRAPHIC  3 

wait  n(l, 14) 

FREE  nurse__a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,l  1,1) 

FREE  provider_al 
graphic  1 

wait  n(l, 1,1)  .  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  exam_a3  GRAPHIC  3 
wait  n(l,l,ll, 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 

wait  n(l, 1,1)  .  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a2 
graphic  1 

wait  n(l, 1,1)  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider^  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam_a6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse^a 
wait  n(14.75,ll,l) 

FREE  provider_al 
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graphic  1 

waitn(l,l,l)  .  . 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_bl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nursejj 

JOINTLY  GET  providerbi  AND  nurse_b 
wait  n(14.75,114) 

FREE  provider_bl 
graphic  1 

wait  n(l,  1,1)  _  .  . 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  exam__b2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_bl 
graphic  1 
waitn(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  exam_b3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider  J>2  AND  nurse_b 
wait  n(14.75, 11,1) 

FREE  provider _b2 
graphic  1 
waitn(l,l,l) 

-  ”  FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic  jrath 

patient  exam_b4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider Jbl  AND  nurse 
wait  n(14.75,l  1,1) 

FREE  provider_bl 
graphic  1 

wait  n(l, 1,1)  .  . 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  exam_b5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider _b2  AND  nurse_b 
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wait  n(14.75, 11,1) 

FREE  provider_b2 
graphic  1 
.  wait  n(l, 1,1) 

FREE  nurse__b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b6  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_b 

JOINTLY  GET  provider J)2  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_b2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse 1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c  1  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse  j: 

JOINTLY  GET  provider^  1  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider_cl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse  j:  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse__c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse  j:  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam_c3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider^  1  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider^  1 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_c4  GRAPHIC  3 
wait  n(l,  1,1) 
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FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider_cl 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  chnicjpath 


patient  exam_c5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75, 11,1) 

FREE  provider_c2 
graphic  1  w 
wait  n(l, 1,1) 

FREEnurse_c  1  patient  departure 


FIRST  1  MOVE  ON  clinic_path 


patient  exam_c6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
waitn(14.75,ll,l) 

FREE  provider_c2 
graphic  1 

waitn(l,l,l)  . 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 


******************************************************************************** 
*  Arrivals  * 

*************************************************************************** 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(150);  arrival_cycle  0 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  amval_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  amval_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  amval_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  amval_cycle 
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******************************************************************************** 
*  Shift  Assignments  * 

Locations  Resources  Shift  Files  Priorities  Disable  Logic 

clerk  C:\NEAL\CLrNIC.SFT  99,99,99,99  No 

provider_a2 

provider_b2 

provider_c2 

screener_a 

screener_b 

screener_c  w 

nurse_a  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 

nurse_b 

provider_al 

provider_bl 

provider__cl 

nurse  c 


******************************************************************************** 

*  Attributes  * 

******************************************************************************** 

ID  Type  Classification 

# 

#pt  screened 

ascreened  Integer  Entity 


****************************^^ 

*  Variables  (global)  * 

********************************^ 


ID  Type  Initial  value  Stats 


minjvar  Integer  0 
hr_var  Integer  0 


None 

None 
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****************** 

*  Subroutines 

*********************** 


ID  Type 


_hr_24clock  None 
hr_var 


Parameter  Type  Logic 

PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)" 
PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 


INT  x  =  1 
WHILE  x>0  DO 
BEGIN 

WHILE  _min_var  <  60  DO 
BEGIN 

WATT  1  MIN 
INC  _min_var 

END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_var=0 
END 


******************************************************************************** 

*********«*******‘iSIiS«?*************************************************** 


ID  Qty/%  Cumulative  Time  (Hours)  Value 


arrival_cycle  Percent 


No  1  10 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 
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**** 


************************************************* 


*************************** 


* 

* 

* 


Formatted  Listing  of  Model:  * 

C:\NEAL\GMP\GMPMEDMO\ALT150B.MOD 


*********************************** 


********************************************* 


Time  Units:  Minutes 

Distance  Units:  Feet 

Initialization  Logic:  ACTIV ATE  _hr_24clock  0 

**********************^********^*****^***********#*******+*****:,,***+*+****** 


Name 

Cap 

Units 

Stats 

Rules 

entrance 

inf 

1 

None 

Oldest, , 

departure 

reception 

recption_q 

waiting__rm 

inf 

2 

1 

1 

None 

Time  Series 

Oldest, , 
Oldest, , 

inf 

64 

1 

1 

Time  Series 
Time  Series 

Oldest, , 
Oldest, , 

exam_a4 

1 

1 

Time  Series 

Oldest, , 

exam_al 

1 

1 

Time  Series 

Oldest, , 

exam_a6 

1 

1 

Time  Series 

Oldest, , 

examjbl 

1 

1 

Time  Series 

Oldest, , 

exam_b3 

1 

1 

Time  Series 

Oldest, , 

exam_b4 

1 

1 

Time  Series 

Oldest, , 

exam_cl 

1 

1 

Time  Series 

Oldest, , 

exam__c4 

1 

1 

Time  Series 

Oldest, , 

exam_c2 

1 

I 

Time  Series 

Oldest, , 

screen_c 

1 

1 

Time  Series 

Oldest, , 

screen_b 

1 

1 

Time  Series 

Oldest, , 

screen_a 

1 

1 

Time  Series 

Oldest, , 

exam_a2 

1 

1 

Time  Series 

Oldest, , 

exam_a3 

1 

1 

Time  Series 

Oldest, , 

exam_b2 

1 

1 

Time  Series 

Oldest, , 

exam_b5 

1 

1 

Time  Series 

Oldest, , 

exam_b6 

1 

1 

Time  Series 

Oldest, , 

exam_c3 

1 

1 

Time  Series 

Oldest, , 

exam_c5 

1 

1 

Time  Series 

Oldest, , 

exam_c6 

1 

1 

Time  Series 

Oldest, , 

exam_a5 

1 

1 

Time  Series 

Oldest, , 
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******************************************** 

********************************* 

- - - 


Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 

~±h  9hr  99  Yes  No  WATT  10  HR 

entrance  24nr  “nr 


************************ 


* _ — . — .* - * - 


Name  Speed  (fpm)  Stats 

- m  J"T  <w 

patient  50  Time  Series 

_ _ _ 

; _ - ******* - * - 

Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 

Empty:50,pm 

F  Home:  off_al  Full.  50  fpm 

(Return) 

provider  a2  1  By  Unit  Closest  Oldest  cUnicja*  Empty:  50  ftim 
F  Home:  off_a2  Full:  50  fpm 

(Return) 

provider  bll  By  Uni,  Closes,  ^ 

,  .  Home:  offjbl  Full:  50  fpm 

(Return) 

provider  bll  By  Unit  Closest  0l^s'  5°  ^ 

^  Home:  off_b2  Full:  50  fpm 

(Return) 

provider  cl  1  By  Uni,  Closes,  Oldest  clinic  jaftEmpB,  50 1pm 

v  Home:  off_cl  Full.  50  fpm 

(Return) 

provider  cl  1  By  Unit  Closest  Oldest  ^ 

v  ~  Home:  off_c3  Full.  50  fpm 

(Return) 
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screener_a  1  By  Unit  Closest  Oldest  clinic_path  Empty.  50  fpm 

Home:  scr_a  Full:  50  fpm 
(Return) 

screener_b  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_b  Full:  50  fpm 
(Return) 

screener_c  1  By  Unit  Closest  Oldest  climc_path  Empty:  50  fpm 

Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  4  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  nurse_a  Full:  50  fpm 
w  ~  (Return) 

nurse Jb  4  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_b  Full:  50  fpm 
(Return) 

nurse_c  4  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  2  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 


***** 


* 

********* 


Clock  downtimes  for  Resources 


Frequency  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provider_al 

24hr 

4hr 

99 

Yes 

off  al 

No 

WAIT  60  MIN 

provide  r_a2 

24hr 

4hr 

99 

Yes 

off  a2 

No 

WATT  60  MIN 

provider_bl 

24hr 

4hr 

99 

Yes 

off  bl 

No 

WATT  60  MIN 

provider_b2 

24hr 

4hr 

99 

Yes 

off_b2 

No 

WAIT  60  MIN 

provider_cl 

24hr 

4hr 

99 

Yes 

off  cl 

No 

WAIT  60  MIN 

provider_c2 

24hr 

4hr 

99 

Yes 

offc2 

No 

WAIT  60  MIN 

screener_a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WATT  60  MIN 

screener_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screenerj: 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse  a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse  b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse  c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

clerk 

24hr 

4hr 

99 

Yes 

phone 

No 

WAIT  60  MIN 
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************************************:,‘******:**:*** 
*  Work  Searches 


******************************** 


♦it********************************3* 


provider_al 
provide  r_a2 
provider JjI 
provider_b2 
-  provider_c  1 
provider_c2 
nurse_a 
nurse_b 
nurse  c 


Type  Location  List 

Exclusive  exam_al,  exam_a2,  exam_a6 

Exclusive  exam_a3,  exam_a4,  exam_a5 

Exclusive  examjbl,  exam_b2,  exam__b4 

Exclusive  exam_b3,  exam_b6,  exam_b5 

Exclusive  exam_c  1 ,  exam_c3,  exam_c4 

Exclusive  exam_c5,  exam_c2,  exam_c6 

Non-Excl  exam_al,  exam_a2,  exam_a3,  exam_a4,  exarn->  “b5 

Non-Excl  exam_bl,  exam_b2,  exam_b3,  examb6,  exam_b4,  exam_b 

Non-Excl  examcl,  exam_c3,  exam_c4,  exam_c5,  exam_c-,  exam_c6 


Process 


Routing 


Entity  Location  Operation  Blk  Output  Destination  Rule  Move  Logic 

patient  "entrance  l”"patient  recptiOT^q  FIRST  1  MOVE  ON  cliruc_path 

patient  recption_q  1  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(l. 75,. 5,1) 

1  patient  waiting_rm  FIRST  1  MOVE  FOR  .2 

patient  waiting  rm  GRAPHIC  2 

IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 


1  patient  screen_a  RANDOM  1  graphic  1 

MOVE  WITH  screener_a 

patient  screenb  RANDOM  graphic  1 

MOVE  WITH  screener_b 
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patient  screen_c  RANDOM  graphic  1 

MOVE  WITH  screener_c 

2  patient  exam_al  RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_bl  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_cl  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a2  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b2  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c2  RANDOM  graphic  1 
-  MOVE  WITH  nurse_c 

patient  exam_a3  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b3  RANDOM  graphic  1 
MOVE  WITH  nurse Jb 
patient  exam_c3  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b4  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a5  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b5  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c5  RANDOM  graphic  I 
MOVE  WITH  nurse_c 
patient  exam_a6  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b6  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c6  RANDOM  graphic  1 
MOVE  WITH  nurse_c 

patient  screen_a  GRAPHIC  2 
wait  n(5.5,l-5,l) 
ascreened=l 
FREE  screener_a 

1  patient  waiting  rm  FIRST  1  graphic  1 
MOVE  ON  clinic_path 
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patient  screen__b  GRAPHIC  2 
wait  n(5.5, 1.5,1) 
ascreened=T 

•  FREE  screener _b  1  patient  waitingjrm  FIRST  1  graphic  I 

MOVE  ON  clinic _path 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,1.5,l) 

ascreened=l  , 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 


patient  exam_al  GRAPHIC  3 
wait  n(l,i;l) 

FREE  nurse_a 

JOINTLY  GET  provider jil  AND  nurse ji 
wait  n(14.75, 11,1) 

FREE  provider_al 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,l  1,1) 

FREE  provider_al 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 

wait  n(14.75, 11,1) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 


1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

.  JOINTLY  GET  provider^  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 

reEEnurs^a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a5  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_a 

JOINTLY-GET  provider_a2  AND  nurse  ji 
wait  n(l*.75, 11,1) 

FREE  provider_a2 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam__a6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider jil  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_al 
graphic  1 

F^En^a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam__bl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider^  1  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_bl 
graphic  1 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  ciinic_path 
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patient  exam_b4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_bl 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
patient  exam 

patient  exam_b3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b~ 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_b2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b4  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse Jb 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,ll>l) 

FREE  provider_bl 
graphic  1 
waitn(l,l,l) 

FREE  nursejs  1  patient  departure  FIRST  1  MOVE  ON  clinic jsath 


patient  exam_b5  GRAPHIC  3 
wait  n(l,l*l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_b2 
graphic  I 
wait  n(l,l,l) 

FREE  nursejb  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_b6  GRAPHIC  3 
wait  n(l,l»l) 

FREE  nurse_b 

•  JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider Jj2 
graphic  1 

wait  n(l, 1,1)  , 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_c  1  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse j: 

JOINTLY  .GET  provider^  I  AND  nurse_c 
wait  n(14?75,ll,l) 

FREE  provider_cl 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure 


FIRST  1  MOVE  ON  clinic_path 


patient  exam_c2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure 


FIRST  1  MOVE  ON  clinic _path 


patient  exam__c3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse _c 

JOINTLY  GET  provider^  1  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider^  1 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1 


MOVE  ON  clinicjpath 
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patient  exam_c4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse  j: 

JOINTLY  GET  provider j: I  AND  nurse_c 
wait  n(14.75, 11,1) 

FREE  provider_cl 
graphic  1 


wait  n(l,l,l) 
FREE  nurse_c 


1  patient  departure  FIRST  1  MOVE  ON  clinic _path 


patient  exam_c5  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_c 

JOINTLYJjET  provider_c2  AND  nurse_c 
wait  n(14-75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1 


MOVE  ON  clinic_path 


patient  exam_c6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c 


patient  departure  graphic  1 


1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 
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***** 


* 

******** 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(150);  arrival_cycle  0  5  24hr 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150^  arrival_cycle 

patient  entrance  p(lS0);  arrival_cycle 

*  Shift  Assignments  * 

*3te*******=K*^*=it**=*.****************=«‘**J*!=*'********,*t***>,'*5*t*3,‘*s,e*a4cJ,t=,,,,,5,‘5,‘,,‘=,‘s,t****5,':4e:*J,,s*!=*c’,e:1,a,e 


Locations  Resources  Shift  Files  Priorities  Disable  Logic 

clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 

provider_a2 

provider_b2 

provider_c2 

screener_a 

screener_b 

screener_c 

nurse  ji  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 

nurse_b 

provider^  1 

provider_bl 

provider_cl 

nurse  c 


**************** 
* 

********** 


ID  Type  Classification 


# 

#pt  screened 

ascreened  Integer  Entity 
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— * - * - ”**" 

ID  Type  Initial  value  Stats 


minvar  Integer  0  None 

_hr_var  Integer  0  None 

_ _ _ _ .....********* 

: _ — * - * — * - 


Type  Parameter  Type  Logic 


_hr_24clock  None 
hr  var 


PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)  , 

PROMPT  "Enter  the  minutes  when  the  simulation  starts  ,  _min_var 

INT  x  =  1 
WHILE  x>0  DO 
BEGIN 

WHILE  _min_var  <  60  DO 
BEGIN 

WATT  1  MIN 
INC  _min_var 

END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_var=0 
END 


-  _ _ _ 

*„ _ - -.<***** — * - 

ID  Qty/%  Cumulative  Time  (Hours)  Value 


arrival_cycle  Percent  No 
2 

3 

4 

5 

6 

7 

8 
9 


1 

20 

21.67 

11.67 
0 

5.83 
18.33 

10.83 

1.67 


10  to  24  0 


10 
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********************: 

* 

* 

* 

* 

************************** 


********************** 


****************** 


******************** 


Formatted  Listing  of  Model:  * 

C:\NEAL\GMP\GMPMEDMO\ALT150C-MOD 


************************ 


Time  Units: 
Distance  Units: 
Initialization  Logic: 


Minutes 

Feet 

ACTIVATE  _hr_24clock  0 


******************************^*****: 

Locations 


************************** 
* 


***************** 


**************** 


*********************' 


************************* 


****************** 


Name  Cap  Units  Stats 


Rules 


entrance  inf 

departure  inf 

reception  2 
recption_q  inf 

waiting_rm  64 

exam_a4  1 

exam_al  1 

exam_a6  1 

exam_bl  1 

exam_b3  1 

exam__b4  1 

exam_cl  1 

exam_c4  1 

exam_c2  1 

screen_c  1 

screen_b  1 

screen_a  1 

exam_a2  1 

exam_a3  1 

exam_b2  1 

exam_b5  1 

exam_b6  1 

exam_c3  1 

exam_c5  1 

exam_c6  1 

exam_a5  I 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 


None 

Oldest, , 

None 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest,, 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest,, 

Time  Series  Oldest, , 
Time  Series  Oldest, , 
Time  Series  Oldest, , 

Time  Series  Oldest, , 

Time  Series  Oldest, , 

Time  Series  Oldest, , 

Time  Series  Oldest, , 
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patient  screen_c  RANDOM  graphic  1 

MOVE  WITH  screener_c 

2  patient  exam_al  RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
patient  exarnbl  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_cl  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a2  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b2  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c2  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a3  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b3  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c3  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b4  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a5  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b5  RANDOM  graphic  1 
MOVE  WITH  nurse Jb 
patient  exam_c5  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a6  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b6  RANDOM  graphic  1 
MOVE  WITH  nurse _b 
patient  exam_c6  RANDOM  graphic  1 
MOVE  WITH  nurse_c 

patient  screen_a  GRAPHIC  2 
waitn(5.5,l-5,l) 

ascreened=l 
FREE  screener_a 

1  patient  waiting_rm  FIRST  1  graphic  I 
MOVE  ON  clinic_path 
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patient  screenjb  GRAPHIC  2 
wait  n(5.5,1.5,l) 

ascreened=l 

FREE  screener_b  1  patient  waitingjm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=l 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic_path 

patient  exam_al  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_a 

JOINTLY  GET-  provider_al  AND  nurse_a 
wait  n(14.75ri  1,1) 

FREE  provider_al 
graphic  1 
waitn(l,l,l) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider__al 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

-  patient  exam_a3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider^  AND  nurse_a 

wait  n(14.75,l  1,1) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a 


1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_a4  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nuxse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 

FREE  nurse Ji  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  exam_a5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,T) 

FREE  provider_a2 
graphic  1 

FREE  nurse^a  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam_a6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 

wait  n(14.75,l  1,1) 

FREE  provider_al 
graphic  1 

FREE  nurse^a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_bl  GRAPHIC  3 
-  wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  providerjbl  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  providerjbl 
graphic  1 

Free' nursejj  1  patient  departure  FIRST  1  MOVE  ON  chnic_path 
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patient  exam_b2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider _bl  AND  nurse Jd 
wait  n(14.75,l  1,1) 

FREE  provider_bl 
graphic  1 

wait  n(l, 1,1)  _  .  . 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  climc_path 

patient  exam_b3  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse  Jb 

JOINTLY  GET  previder_b2  AND  nurse_b 
wait  n(14.75,ll,-i) 

FREE  provider _b2 
graphic  1 

wait  n(l,  1,1)  , 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  climcjpath 

patient  exam__b4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse _b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_bl 
graphic  1 

waitn(l,l,l)  . 

FREE  nurse Jb  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_b5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider Jb2  AND  nurse 

wait  n(14.75, 11,1) 

FREE  provider  Jb2 
graphic  1 

waitn(l,l,l)  ^  T  . 

FREE  nurse  b  1  patient  departure  FIRST  1  MOVE  ON  climc_path 
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patient  exam_b6  GRAPHIC  3 
wait  n(I,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_b2 
graphic  1 

wait  n(  1,1,1)  .  . 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  chmc_path 

patient  exam_cl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  psovider_cl  AND  nursej: 
wait  n(14.75,llTl) 

FREE  provider^  1 
graphic  1 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_c2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider _c2  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse j:  1  patient  departure 


FIRST  1  MOVE  ON  clinic_path 


patient  exam_c3  GRAPHIC  3 
„  wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider  j:  1  AND  nursej: 
wait  n(14.75, 11,1) 

FREE  providerjl 
graphic  1 
wait  n(l, 1,1) 

FREE  nursej:  1  patient  departure  FIRST  1 


MOVE  ON  clinic  j)ath 
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patient  exam_c4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  n(14.75,1 1,1) 

FREE  provider_cl 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  piovider_c2  AND  nurse_c 
wait  n(14.75, 11,4-) 

FREE  provider_c2 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic__path 

patient  exam_c6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 
patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 


*******#***>M******************************************************************* 

*  Arrivals  * 

*****************^-Mt************************************************************ 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(150);  arrival_cycle  0  5  24hr 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 

patient  entrance  p(150);  arrival_cycle 
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***  ************************  *********************  ******************************** 

*  Shift  Assignments  * 

******************************************************************************** 


Locations  Resources  Shift  Files  Priorities  Disable  Logic 


clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 

provider_a2 

provider_b2 

provider_c2 

screener_a 

screener_b 

screener_c  w 

w 

nurse  ji  C:YNEAL\CLINIC2.SFT  99,99,99,99  No 

nurse_b 

provider_al 

provider_bl 

provide  r_cl 

nurse  c 


******************************************************************************** 

*  Attributes  * 

************  +^  +  *  +  *+*5tt****^t*^**+^**  +  ************  ********************************* 

ID  Type  Classification 

# 

#pt  screened 

-  ascreened  Integer  Entity 


******************************************************************************** 


Variables  (global) 


ID  Type  Initial  value  Stats 


min_var  Integer  0 
hr_var  Integer  0 


None 

None 
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ID  Type 

Parameter  Type  Logic 

_hr_24clock  None 

PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)". 

_hr_var 

PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 

INT  x  =  1 

WHILE  x>0  DO 

BEGIN 

WHILE  _min_var  <  60  DO 

- 

BEGIN 

WATT  1  MIN 

INC  _min_var 

END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_var=0 

END 

******************************************************************************** 
*  Arrival  Cycles  * 

******************************************************************************** 


ID  Qty/%  Cumulative  Time  (Hours)  Value 


arrival_cycle  Percent  No  1 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 
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************* 


(,*,M*>M"********************* 


* 


Formatted  Listing  of  Model: 
C:\NEAL\GMP\GMPMEDMO\ALT  150D.MOD 


Time  Units: 
Distance  Units: 
Initialization  Logic: 


Minutes 

Feet 

ACTIVATE  _hr_24clock  0 


,m*******>m**************************************** 


***************************** 


*  Locations 

******************************* 


* 

****************************i*i******:,t************* 


Name 

Cap 

entrance 

inf 

departure 

inf 

reception 

2 

recption_q 

inf 

waiting  rm 

64 

exam_a4 

1 

exam_al 

1 

exam_a6 

1 

exam_bl 

1 

exam_b3 

1 

exam_b4 

1 

exam_cl 

1 

exam_c4 

1 

exam_c2 

1 

screenj: 

1 

screenj? 

1 

screen_a 

1 

exam_a2 

1 

exam_a3 

1 

exam_b2 

1 

exam_b5 

1 

exam_b6 

1 

exam_c3 

1 

exam_c5 

1 

exam_c6 

1 

exam  a5 

1 

Units 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Stats 

Rules 

None 

Oldest, , 

None 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 

Time  Series 

Oldest, , 
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*  Clock  downtimes  for  Locations  * 

******************************************************************************** 


Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 
entrance  24hr  9hr  99  Yes  No  WAIT  10  HR 


******************************************************************************** 
*  Entities  * 

******************************************************************************** 


Name  Speed  (fpm)  Stats 


patient  50  Time  Series 


******************************************************************************** 
*  Resources  * 

******************************************************************************** 


Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 


provider_a2  1  By  Unit  Closest  Oldest  clinic  jiath  Empty:  50  fpm 

Home:  off_a2  Full:  50  fpm 
(Return) 

provider_a3  1  By  Unit  Closest  Oldest  clinic _path  Empty  50  fpm 

Home:  off_a3  Full:  50  fpm 
(Return) 

provider_bl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_bl  Full:  50  fpm 
(Return) 

provider_b2  1  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

Home:  off_b2  Full:  50  fpm 
(Return) 

provider_b3  1  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  o£f_b3  Full:  50  fpm 
(Return) 
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provider  cl  1  By  Unit  Closest  Oldest  clinic _path  Empty.  50  fpm 

Home:  offcl  Full:  50  fpm 
(Return) 

provider  c2  1  By  Unit  Closest  Oldest  clinic  joath  Empty:  50  fpm 

Home:  off_c3  Full:  50  fpm 
(Return) 

screener  a  1  By  Unit  Closest  Oldest  clinic _path  Empty  50  fpm 

Home:  scr_a  Full:  50  fpm 
(Return) 

screener  bl  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

Home:  scr_b  Full:  50  fpm 
-  (Return) 

screener  c  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  3  By  Unit  Closest  Oldest  clinicjpath  Empty  50  fpm 

~  Home:  nurse_a  Full:  50  fpm 

(Return) 

nurse  b  4  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

~  Home:  nurse_b  Full:  50  fpm 

(Return) 

nurse  c  3  By  Unit  Closest  Oldest  clinic_path  Empty  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  2  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 
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♦♦♦I**************************************************************************** 


*  Clock  downtimes  for  Resources 

************************************************** 


* 

****************************** 


Frequency  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provider_a2 

24hr 

4hr 

provider_a3 

24hr 

4hr 

provider^  1 

24hr 

4hr 

provider_b2 

24hr 

4hr 

provider_b3 

24hr 

4hr 

provider^  1 

24hr 

4hr 

provider_c2 

24hr 

4hr 

screener_a 

24hr 

-4hr 

screener_b 

24hr 

-4hr 

screener_c 

24hr 

4hr 

nurse_a 

24hr 

4hr 

nurse_b 

24hr 

4hr 

nurse j: 

24hr 

4hr 

clerk 

24hr 

4hr 

99 

Yes 

off_a2 

99 

Yes 

off  a3 

99 

Yes 

off  bl 

99 

Yes 

off  b2 

99 

Yes 

off  b3 

99 

Yes 

off  cl 

99 

Yes 

off_c2 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

dodge 

99 

Yes 

phone 

No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 
No  WAIT  60  MIN 
No  WAIT  60  MIN 
No  WATT  60  MIN 
No  WATT  60  MIN 
No  WAIT  60  MIN 


******************************************************************************** 
*  Work  Searches  * 

************************************************************************ 


Res  Node 

provider_a2  N22 
provider_a3  N22 
provider_bl  N12 
provider_b2  N16 
provider_b3  N13 
provider^  1  N5 
provider_c2  N6 
nurse_a  N21 
nurse__b 

nurse  c  N7 


Type  Location  List 

Exclusive  exam_a3 ,  exam_a4,  exam_a5 
Exclusive  exam_al,  exam_a2,  exam_a6 

Exclusive  exam_bl,  exam_b2 

Exclusive  exam_b3,  exam_b6 

Exclusive  exam_b4,  exam_b5 

Exclusive  exam_c  1 ,  exam_c3 ,  exam_c4 

Exclusive  exam_c5,  exam_c2,  exam_c6 

Non-Exclusive  exam_al,  exam_a2,  exam_a3,  exam_a4,  exam_a5,  exam_a6 
Non-Exclusive  exam_bl,  exam_b2,  exam_b3,  exam_b4,  exam_b5, 
Non-Exclusive  exam_cl,  exam_c3,  exam_c4,  exam_c5 
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************************************************,*******************’********#**** 


* 

*********** 


Process  Routing 


Entity  Location  Operation  Blk  Output  Destination  Rule  Move  Logic 


patient  entrance 


1  patient  recption_q  FIRST  1  MOVE  ON  clinic jpath 


patient  recption_q  1  patient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

-  1  patient  waiting_rm  FIRST  1  MOVE  FOR  .2 


patient  waiting_nn  GRAPHIC  2 

IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 


1  patient  screen_a 
patient  screen_b 
patient  screen_c 

2  patient  exam_al 
patient  exam_bl 
patient  exam_cl 
patient  exam_a2 
patient  exam_b2 
patient  exam_c2 
patient  exam_a3 


RANDOM  1  graphic  1 
MOVE  WITH  screener_a 

RANDOM  graphic  1 
MOVE  WITH  screener_b 

RANDOM  graphic  1 
MOVE  WITH  screener_c 

RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM .  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
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patient  exam_b3  RANDOM  graphic  1 
MOVE  WITH  nurse _b 
patient  exam__c3  RANDOM  graphic  1 
MOVE  WITH  nurse _c 
patient  exam_a4  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b4  RANDOM  graphic  1 
MOVE  WITH  nurse  _b 
patient  exam_c4  RANDOM  graphic  1 
MOVE  WITH  nurse j: 
patient  exam_a5  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b5  RANDOM  graphic  1 
MOVE  WITH  nurse_b 
-  patient  exam_c5  RANDOM  graphic  1 
MOVE  WITH  nurse_c 
patient  exam_a6  RANDOM  graphic  1 
MOVE  WITH  nurse_a 
patient  exam_b6  RANDOM  graphic  1 
MOVE  WITH  nurse  J> 
patient  exam_c6  RANDOM  graphic  1 
MOVE  WITH  nurse_c 

patient  screen_a  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=l 
FREE  screener_a 

1  patient  waitingjro  FIRST  1  graphic  1 
MOVE  ON  clinic_path 


patient  screen_b  GRAPHIC  2 
wait  n(5.5,1.5,l) 

ascreened=l 

FREE  screener Jb  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinic jpath 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,L5,l) 
ascreened=l 

FREE  screener_c  1  patient  waiting_rm  FIRST  1  graphic  1 

MOVE  ON  clinicjpath 
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patient  exam_al  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a3 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinicjpath 

patient  exam_a2  GRAPHIC  3 
wait  n(l,lj) 

FREE  nujse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a3 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a3  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_a5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75, 11,1) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1 


MOVE  ON  clinic_path 


patient  exam_a6  GRAPHIC  3 
„  wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 
waitn(14.75,llH) 

FREE  provider_a3 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1 


MOVE  ON  clinic_path 


patient  exaxn_bl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_bl 
graphic  1 

waitn(l,l,l)  .  . 

FREE  nurse  b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 


patient  exam_b2  GRAPHIC  3 
_  wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_bl  AND  nurse_b 
waitn(14.75,ll,l) 

FREE  provider_bl 
graphic  1 

wait  n(l,  1,1)  . 

FREE  nurse  b  1  patient  departure  FIRST  1  MOVE  ON  climc_path 
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patient  exam_b3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse_b 
wait  ri(14.75,ll,l) 

FREE  provider _b2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam_b4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b3  AND  nurse_b 
wait  n(14.75,llvl) 

FREE  provider_b3 
graphic  1 
wait  n(l,l,l) 

FREE  nurse  _b  1  patient  departure  FIRST  1  MOVE  ON  clinic  jiath 

patient  exam_b5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider  J>3  AND  nurse _b 
wait  n(14.75,Il,l) 

FREE  provider Jj3 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse Jb 
wait  n(14.75,ll,l) 

FREE  providerJb2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_cl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  0(14.75,11,1) 

FREE  provider_cl 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c2  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_c 

JOINTLY  GET  prpvider_c2  AND  nurse_c 
waitn(14.75,llj) 

FREE  provider_c2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_c3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  n(14.75, 11,1) 

FREE  provider_cl 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic _path 

patient  exam_c4  GRAPHIC  3 
waitn(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_cl  AND  nurse_c 
wait  n(14.75,ll,l) 

FREE  provider_cl 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_c5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
wait  n(14.75,l  1,1) 

FREE  provider_c2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c6  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  ptpvider_c2  AND  nurse_c 
waitn(14.75,ll,i) 

FREE  provider_c2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  I  MOVE  ON  clinic_path 
patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 


******************************************************************************** 

*  Arrivals  * 

******************************************************************************** 


Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 


patient  entrance  p(150);  arrival_cycle  0  5 

patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
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*  Shift  Assignments 

Mi***************************************************************************** 


Locations  Resources  Shift  Files  Priorities  Disable  Logic 


clerk  C:\NEAL\CLINIC.SFT  99,99,99,99  No 

provider_a2 

provider_a3 

provider_b2 

provider_b3 

provider_c2 

screener_a 

screener_b  - w 

screener_c 

nurse_a  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 

nurse_b 

providerjbl 

provider_cl 

nurse  c 


I******************************************************************************* 

*  Attributes  * 

******************************************************************************** 


ID  Type  Classification 


# 

).#pl  screened 

ascreened  Integer  Entity 


Variables  (global) 


ED  Type  Initial  value  Stats  t 


_min_var  Integer  0  None 

hr_var  Integer  0  None 
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********************* 


*  Subroutines 

****************************************** 


* 

******************** ****** ************ 


ID  Type 

_hr_24clock  None 
_hr_var 


Parameter  Type  Logic 

PROMPT  "Enter  the  hour  when  the  simulation  starts  (24  hour  clock)" 
PROMPT  "Enter  the  minutes  when  the  simulation  starts",  _min_var 


TNT  x  =  1 
WHILE  x>0  DO 
BEGIN 

WHOLE  _min_var  <  60  DO 
'  BEGIN 

WATT  1  MIN 
INC  min_var 


END 

INC  _hr_var 
_min_var=0 

if  _hr_var=24  then  _hr_var=0 
END 


^^^*^^*^***********^***************t********************************* 
*  Arrival  Cycles  * 


ID  Qty/%  Cumulative  Time  (Hours)  Value 


arrival  cycle  Percent  No  1 

2  20 

3  21.67 

4  11.67 

5  0 

6  5.83 

7  18.33 

8  10.83 

9  1.67 

10  to  24  0 
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*************************** 

* 

*  Formatted  Listing  of  Model: 

* 

* 


********************** 
* 


******************************* 


1  uuuauww  “*0 - — 

C:\NEAL\GMP\GMPMEDMO\ALT  1 50E.MOD 


**************************** 


Time  Units: 
Distance  Units: 
Initialization  Logic: 


Minutes 

Feet 

ACTIVATE  _hr_24clock  0 


_ - ’ - - - - 


Name 

entrance 
departure 
reception 
recption_q 
waiting  rm 
exam_a4 
exam_al 
exam_a6 
exam_bl 
exam_b3 
exam_b4 
exam_cl 
-exam_c4 
exam_c2 
screen_c 
screenjb 
screen_a 
exam_a2 
exam_a3 
exam_b2 
exam_b5 
exam_b6 
exam_c3 
exam_c5 
exam_c6 
exam_a5 


Cap 

inf 

inf 

2 

inf 

64 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Units  Stats 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


None 

None 

Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 
Time  Series 


Rules 


Oldest,, 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest,, 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
Oldest, , 
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*  Clock  downtimes  for  Locations  *  ************** 

Loc  Frequency  First  Time  Priority  Scheduled  Disable  Logic 
entrance  24hr  9hr  99  Yes  No  WATT  10  HR 


*  Entities  * 

******************************************************************************** 


Name  Speed  (fpm)  Stats- 
patient  50  Time  Series 


*********** 


*  Resources 

******************************************************************************** 


Res  Ent 

Name  Units  Stats  Search  Search  Path  Motion 

provider_al  1  By  Unit  Least  Used  Oldest  clinic_path  Empty;  50  fpm 

Home:  off_al  Full:  50  fpm 
(Return) 

provider_a2  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_a2  Full:  50  fpm 
(Return) 

provider_a3  1  By  Unit  Closest  Oldest  clinicjpath  Empty:  50  fpm 

Home:  off_a3  Full:  50  fpm 
(Return) 

provider_bl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_bl  Full:  50  fpm 
(Return) 

provider_b2  1  By  Unit  Closest  Oldest  clinic_path  Empty.  50  fpm 

Home:  off_b2  Full:  50  fpm 
(Return) 
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provider_b3  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_b3  Full:  50  fpm 
(Return) 

provider_cl  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  off_cl  Full:  50  fpm 
(Return) 

provider_c2  1  By  Unit  Closest  Oldest  clinic jiath  Empty:  50  fpm 

Home:  off_c3  Full:  50  fpm 
(Return) 

screener_a  1  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

^  Home:  scr_a  Full:  50  fpm 
(Return) 

screener_b  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_b  Full:  50  fpm 
(Return) 

screener_c  1  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  scr_c  Full:  50  fpm 
(Return) 

nurse_a  3  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_a  Full:  50  fpm 
(Return) 

nurse_b  3  By  Unit  Closest  Oldest  clinic_path  Empty:  50  fpm 

Home:  nurse_b  Full:  50  fpm 
(Return) 

-  nurse_c  3  By  Unit  Closest  Oldest  ciinic_path  Empty:  50  fpm 

Home:  nurse_c  Full:  50  fpm 
(Return) 

clerk  2  By  Unit  Closest  Oldest  clinic _path  Empty:  50  fpm 

Home:  clerks  Full:  50  fpm 
(Return) 
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*jM***************************************************************************** 

*  Clock  downtimes  for  Resources  * 

*************************= it******  *******  ********  *****  ************  **************** 


Res  Frequency  First  Time  Priority  Scheduled  Node  List  Disable  Logic 


provider_al 

24hr 

4hr 

99 

Yes 

off  al 

No 

WATT  60  MIN 

provider_a2 

24hr 

4hr 

99 

Yes 

off  a2 

No 

WATT  60  MIN 

provider_a3 

24hr 

4hr 

99 

Yes 

off  a3 

No 

WATT  60  MIN 

provider_bl 

24hr 

4hr 

99 

Yes 

off  bl 

No 

WATT  60  MIN 

provider_b2 

24hr 

4hr 

99 

Yes 

off  b2 

No 

WATT  60  MEN 

provider_b3 

24hr 

4hr 

99 

Yes 

off  b3 

No 

WAIT  60  MIN 

provider_c  1 

24hr 

4hr 

99 

Yes 

off_cl 

No 

WAIT  60  MIN 

provider_c2 

24hr 

4hr 

-  99 

Yes 

off_c2 

No 

WATT  60  MIN 

screener_a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screener_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

screener__c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse__a 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse_b 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

nurse_c 

24hr 

4hr 

99 

Yes 

dodge 

No 

WAIT  60  MIN 

clerk 

24hr 

4hr 

99 

Yes 

phone 

No 

WAIT  60  MIN 

i.******************************************************************************* 

*  Work  Searches  * 

******************************************************************************** 

Res  Node  Type  Location  List 

Exclusive  exam_al,  exam_a2 

Exclusive  exam_a3,  exam_a4 

Exclusive  exam_a5,  exam_a6 

Exclusive  exam_bl,  exam_b2 

Exclusive  exam_b3,  exam_b6 

Exclusive  exam_b4,  exam_b5 

Exclusive  exam_c  1 ,  exam_c3 ,  exam_c4 

Exclusive  exam_c5,  exam_c2,  exam_c6,  doc_c3 
Non-Exclusive  exam_al,  exam_a2,  exam_a3,  exam_a4,  exam_a5,  exam_a6 
Non-Exclusive  examjbl,  exam_b2,  exam_b3,  exam_b4,  examj>5,  exam J>6 
Non-Exclusive  exam_cl,  exam_c3,  exam__c4,  exam_c5,  exam_c2,  exam_c6 


provider_al  N25 
provider_a2  N22 
provider_a3  N22 
~provider_bl  N12 
provider_b2  N16 
provider_b3  N13 
provider_cl  N5 
provider_c2  off_c3 
nurse_a  N21 
nurse_b  N12 
nurse  c  N7 
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************^********** 


*  Processing 


Process 

Entity  Location  Operation 


Routing 

Blk  Output  Destination  Rule  Move  Logic 


1  patient  recption_q  FIRST  1  MOVE  ON  clinic _path 


patient  entrance 

patient  recption_q  1  P^ient  reception  FIRST  1 

patient  reception  USE  clerk  FOR  n(1.75,.5,l) 

1  jatient  waitingjrm  FIRST  1  MOVE  FOR  .2 

patient  waiting  rm  GRAPHIC  2 

IF  ascreened=l  THEN 
begin 
ROUTE  2 
end 
ELSE 
ROUTE  1 


1  patient  screen_a  RANDOM  1  graphic  1 

MOVE  WITH  screener_a 

patient  screen_b  RANDOM  graphic  1 

MOVE  WITH  screenerjb 


patient  screen_c  .  RANDOM  graphic  1 

MOVE  WITH  screener_c 


2  patient  exam_al 
patient  exam_bl 
patient  exam_cl 
patient  exam_a2 
patient  exam_b2 
patient  exam_c2 
patient  exam_a3 
patient  exam_b3 


RANDOM  1  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nursejb 
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patient  exam_c3 
patient  exam_a4 
patient  exam_b4 
patient  exam_c4 
patient  exam_a5 
patient  exam_b5 
patient  exam_c5 
patient  exam_a6 
patient  exam_b6 


patient  exam_c6 


patient  screen_a  GRAPHIC  2 
wait  n(5.5,1.5,l) 
ascreened=I 
FREE  screener_a 


RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 
RANDOM  graphic  1 
MOVE  WITH  nurse_a 
RANDOM  graphic  1 
MOVE  WITH  nurse_b 
RANDOM  graphic  1 
MOVE  WITH  nurse_c 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic _path 


patient  screenjb  GRAPHIC  2 
wait  n(5.5,l-5,l) 

ascreened=l 

„  FREE  screener_b 

patient  screen_c  GRAPHIC  2 
wait  n(5.5,l-5,l) 

ascreened=l 
FREE  screener_c 


1  patient  waiting_rm  FIRST  1  graphic  1 
MOVE  ON  clinic _path 


1  patient  waiting_nn  FIRST  1  graphic  1 
MOVE  ON  clinic _path 
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patient  exam_al  GRAPHIC  3 
wait  n(l,  1,1) 

FREE  nurse_a 

•  JOINTLY  GET  provider_al  AND  nurse_a 
waitn(14.75,ll,l) 

FREE  provider_al 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_a 

1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a2  GRAPHIC  3 
wait  n(l,l»l) 

FREE  nurse_a 

JOINTLY  GET  provider_al  AND  nurse_a 
wait  n(14.75,l  1,1) 

FREE  provider_al 
graphic  1 
waitn(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_a3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

'patient  exam_a4  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_a 

JOINTLY  GET  provider_a2  AND  nurse_a 
wait  n(14.75,ll,l) 

FREE  provider_a2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
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patient  exam_a5  GRAPHIC  3 
wait  n(ltl,l) 

FREE  nurse_a 

JOINTLY  GET  provider^  AND  nurse_a 
wait  n(14.75,l  1,1) 

FREE  provider_a3 
graphic  1 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic jpath 

patient  exam_a6  GRAPHIC  3 
-  wait  n(l,  1,1) 

FREE  nurse_a 

JOINTLY  GET  provider_a3  AND  nurse_a 
wait  n(14.75,ll,T) 

FREE  provider_a3 
graphic  1 

wait  n(l, 1,1)  .  Al 

FREE  nurse_a  1  patient  departure  FIRST  1  MOVE  ON  clinic  jpath 

patient  exam_bl  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nursejb 

JOINTLY  GET  provider_bl  AND  nursejb 
wait  n(14.75,ll,l) 

FREE  provider^  1 
graphic  1 

wait  n(l,  1,1)  _  T  , 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic jsath 

patient  exam_b2  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nursejb 

JOINTLY  GET  provider_bl  AND  nurse Jb 
wait  n(14.75, 11,1) 

FREE  provider__bl 
graphic  1 

wait  n(l, 1,1)  , 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic  jpath 
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patient  exam_b3  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse _b 

JOINTLY  GET  provider _b2  AND  nurse_b 
wait  n(14.75,l  1,1) 

FREE  provider_b2 
graphic  1 
wait  n(l,l,l) 

FREE  nurs£_b  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b4  GRAPHIC  3 
*  wait  n(l, 1,1) 

FREE  nurse Jd 

JOINTLY  GET  provider_b3  AND  nursej) 

wait  n(14.75,ll,tf 

FREE  provider_b3 

graphic  1 

wait  n(l,l,l) 

FREE  nurse Jb  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_b5  GRAPHIC  3 
wait  n(l,l,l) 

FREE  nurse_b 

JOINTLY  GET  provider_b3  AND  nurse_b 
wait  n(14.75,ll,l) 

FREE  provider_b3 
graphic  1 
wait  n(l, 1,1) 

FREE  nurse_b  1  patient  departure  FIRST  1  MOVE  ON  clinic__path 

patient  exam_b6  GRAPHIC  3 
wait  n(l, 1,1) 

FREE  nurse_b 

JOINTLY  GET  provider_b2  AND  nurse^b 
wait  n(14.75,ll,l) 

FREE  provider _b2 
graphic  1 
wait  n(l,l,l) 

FREE  nurse _b  1  patient  departure  FIRST  1  MOVE  ON  ciinic_path 
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patient  exam_c5  GRAPHIC  3 
wait  n(l,l.l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 
waitn(14.75,ll,l) 

FREE  provider_c2 
graphic  1 
wait  n(l,  1,1) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 

patient  exam_c6  GRAPHIC  3 
'  '  waitn(l,l,l) 

FREE  nurse_c 

JOINTLY  GET  provider_c2  AND  nurse_c 

wait  n(14. 75,11,7) 

FREE  provider_c2 
graphic  1 
waitn(l,l,l) 

FREE  nurse_c  1  patient  departure  FIRST  1  MOVE  ON  clinic_path 
patient  departure  graphic  1  1  patient  EXIT  FIRST  1  MOVE  ON  clinic_path 

******************************************************************************** 
*  Arrivals  * 

******************************************************************************** 

Entity  Location  Qty  each  First  Time  Occurrences  Frequency  Logic 

patient  entrance  p(150);  arrival_cycle  0  5  24hr 

patient  entrance  p(150);  arrival_cycle 
-  patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
patient  entrance  p(150);  arrival_cycle 
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******************************************************************************** 

*  Shift  Assignments  * 

******************************************************************************** 

Locations  Resources  Shift  Files  Priorities  Disable  Logic 

clerk  C:\NEAL\CLINICSFT  99,99,99,99  No 

provide  r_a2 

provider_a3 

provider_b2 

provider_b3 

provider_c2 

screener_a 

screener_b 

screener_c  —  ^ 

nurse_a  C:\NEAL\CLINIC2.SFT  99,99,99,99  No 

nursejb 

provider_al 

provider Jbl 

provider_cl 

nurse  c 


******************************************************************************** 

*  Attributes  * 

******************************************************************************** 


ID  Type  Classification 


# 

#pt  screened 

ascreened  Integer  Entity 


******************************************************************************** 


Variables  (global) 


ID  Type  Initial  value  Stats 


min_var  Integer  0 
hr_var  Integer  0 


None 

None 
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Annex  D  Statistical  Printout  of  Models  with  150  Patient  Arrivals 
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Annex  D  Statistical  Printout  of  Models  with  150  Patient  Arrivals 
D-5  Alternate  Model  C 
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Annex  D  Statistical  Printout  of  Models  with  150  Patient  Arrivals 
D-6  Alternate  Model  D 
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Annex  D  Statistical  Printout  of  Models  with  150  Patient  Arrivals 
D-7  Alternate  Model  E 
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STATES  BY  PERCENTAGE  (Multiple  Capacity) 
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